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Dftscriptlon 

DESCRIPTION 

5 The present application relates to novel compositions of matter. More particularty, ttie present application 
relates to novel antitjacterial agents designated as ecteinascldin 729, 743, 745, 759A, 759B, and 770. These 
compounds are extracted from the marine tunicate Ecteinasctdla turfainata . which is a well-known and readily 
availat>le tropical marine invertebrate. Biological activity has been assigned previously to extracts of E. tur- 
binata; see. for example, M. -M. Sigal et ai., 'Anticeiiular and Antitumor Activity of Extracts trom Tropical Marine 

10 and Vertebrates,* In Food-Drugs from Sea Proceedings (1969), Youngkan, H.W., Jr., Ed., Marine Technology 
Society,: Washington, D.C.. 1970, pp 281-294; Uchter. W. et al., 'Biological Activities Exerted by Extracts of 
Ecteinascklia turbinata. * in Food-Drugs from the Sea Proceedings (1 972), Worthen, LR., Ed., Marine Technol- 
ogy Society: Washington, D.C., 1973, pp 1 17-127; Uchter, W., al.. Inhibition of DNA Synthesis by Ecteinas- 
cidia turfainata Extracts (ETE)", in Food-Drugs from the Sea Proceedings, 1974, Webber, H.H., Ruggieri, G.D., 

15 Eds., Marine Technology Society: Washington, D.C., 1 976, pp. 39&401 ; and Uchter, W. et al.. Immunomodu- 
latk>n by Extracts of Ecteinascidia turbinate" , in Drugs and Food From the Sea, Kaul, P.N., Sindennann, C.J., 
EdSn The University of Oklahoma: Norman. OK, 1978. pp. 137-144. 

INFORMATION DISCLOSURE 

20 

Extracts from Ecteinasckiia turbinate are known, as described above. Certain of these extracts are known 
to have bk)logical activity. 

SUMMARY OF THE INVENTION 

25 

The present invention particularty provides: 

(1) Ectelnasddin 729, having the folk3wing characteristics: Rf s 0.28 (TLC. 5.02, 3:1 ethyl acetate-metha- 
nd), 0.26 (9:1 chloroform-methanol); HPLC retention time, 15.7 min (Whatman Partis0 10 ODS-3, 10 x 250 
mm, 70:30 metiiand-aqueous Tris (0.05 M), Z8 mUmin); UV max (CHsOH), 202 nm (s 61 000), 244 (sh) 

50 (11 000), 283 (5 000), 289 (4 700), (0.1 N HO) 204 (61 000). 244 (sh) (9 600), 283 (4 800), 289 (4 500), 

(0,1 N KOH) 215 (33 800), 258 (8 200). 290 (6 400); IR [CC\^ 3555, 3535. 2953. 2927. 2855. 1770. 174Z 
1504, 1466. 1462, 1454. 1432, 1369, 1239. 1196, 1168, 1122. 1100. 1086. 1054. 1032. 997. 960 cnr^ 
NMR (360 MHzCDCW 6 6,63 (s. 1H). 6.48 (s, 1H). 6.44 (s, 1H), 6.04 (d. J = 0.7 Hz. 1H), 5.95 (d. J = 0,9 
Hz, 1H). 5.15 (d. J =» 10.7 Hz, 1H). 4.84 (bs. 1H). 4.52 (bs, 1H), 4.48 [bs, 1H). 4.38 (d, J = 4.9 Hz. 1H), 

35 4.04 (d. J = 11 Hz, 1H), 3.78 (s, 3H), 3.62 (s. 3H), 3.61 (m, 2H), 3.10 (m. 1H), 3.02 (bs. 1H). Z90 (m. 1H). 
2.80 (m,"lH), 2.60 (m, 1H). 2.50 (m. 1H). Z35 (m. 1H), 2.31 (s, 3H), 2^7 (s. 3H), 2.20 (m, 2H), 2.03 (s. 
3H); FABMS. nyz (rel intensity) 730(30), 495(2), 493(2). 481(2), 479(2), 463(4). 461(2). 449(4). 205(8), 
204(8), 1 90(8); FABMS mfz 730.2493; B/E linked scan on n^z 729, m/z 71 1 , 696, 683, 509, 495. 481 . 479. 
461, 449; optical relation Ia]» + 112« (c 0.01. CH3OH): 

^ (2) Ecteinascldin 743. having tiie following characteristics: Beige soiki, Rf = 0.58 (3:1 ettiyt acetate-metha- 
nol), 0.44 (9:1 chkmfbmvmethanol); HPLC retention time, 18.8 minutes (Whatman Partisa 10 ODS-3. 10 
X 250 mm. 70:30 methanol-aqueous Tris (0.05 M), ZB mUmin); UV max (CH3OH) 202 nm (e 81 000), 240 
(sh) (15 000). 284 (6 600), 289 (6 400). (0.1 N HCI) 205 (76 000). 240 (sh) (12 000), 285 (7 500). 289 (7 
200), (0.1 N KOH) 216 (50 000), 256 (12 700), 290 (9 000). IR max (CCI4) 3549, 3530, 2992 (weak), 2929. 

« 2848, 2803 (wealO. 1764, 1739, 1597 (weak), 1511, 1501, 1460, 1445. 1425, 1365, 1350, 1195, 1160, 
1115, 1102, 1098, 1082, 1058, 1048, 1024. 990, 950, 915, 907 cm-i. ^H NMR (500 MHz, CDO^ 5 6.62 
(s, 1H). 6^8 (s. 1H), 6.46 (s, 1H). 6.03 (d. J = 1.2 Hz, 1H), 5.95 (d, J = 1.3 Hz. 1H), 5.71 (bs. exchanges, 
1H), 5.14 (dd, J = 0.9. 11.3 Hz, 1H). 4.83 (te. 1H). 4.50 (d, J = 3.3 Hz, 1H), 4.18 (d, J = 4.2 Hz. 1H). 4.06 
(dd, J = 2.5, 1 1'.3 Hz, 1 H), 3.81 (s, 3H). 3.63 (s, 3H). 3.59 (bd, J » 4.4 Hz, 1 H), 3.237bd, J - 6.5 Hz, .1 H), 

» 3.14"(ddd, J = 11, 10, 4 Hz, 1H), Z91 (bd, J = 18 Hz, 1H), 2.88"(dd, J = 9. 18 Hz, 1H), 2.82 (m, 1H). Z62 
(ddd. J = 16. 10, 4 Hz, 1H). 2.49 (ddd. J = 16. 4. 4 Hz, 1H). 2.37 (bd7j = 13.9 Hz, 1H), 2.33 (s. 3H). 2.28 
(s, 3H), 2.19 (s, 3H), 2.18 (d. J » 13.9 Hz, 1H), 2.04 (s, 3H); NMR'(75.4 MHz and 125.7 MHz. CDCI3) 
S 9.6 (q), 15.7 (q), 20.4 (q), 24.0 (q), 28.7 (t), 39.6 (t), 41.3 (q), 42.1 (t). 42.1 (d), 54.8 (q), 55.0 (d). 55.9 
(d), 57.7 (d), 57.8 (d), 60.2 (q), 61.3 (t), 64.6(s). 82.0 (d). 101.6 (t), 109.8 (d), 112.5, 114.1 (d). 115.9, 

« 118,1(8), 120.9 (d), 121.9(s). 126.0(s). 129.2(s), 129.2(s). 131.5(s), 140.5(s), 141.3(s). 143.0(s). 144.3(s). 

144.5(8), 145.1(8), 147.7(s), 168.3(s), 17Z5(s): FABMS mfz (rel intensity) 744.2648 (100), 699.2766 (4), 
613 (10), 495.2064 (15), 477.1978 (15), 475 (9), 463.1837725), 218(39), 204.1027 (71). LC/FABMS rnte 
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(re! intensity) 744 (34), 495 (12). 493 (16). 477 (14). 475 (10). 463 (14), 234 (42). 218 (64). 204 (100), 189 
(62). 174 (28). 160 (22); EIMS m/z 217.0737305, 191.0941620, 176.0698716. ESCA (mole percent) 
C(73.1). 0(20.4), N(5.2). S(1.3). optical rotation [a]» + 1140 (c 0.1. CH3OH); 

(3) EctBinascidin745. having the following characteristics: Rr=: 0.42 (3:1 ethyl acetate-methanol, 0.38 (9:1 
chlorofomrwnethanol). HPLC retention time, 29.8 min (Whatman Partisfl 10 ODS-3. 10 x 250 mm, 70:30 
methand-aqueous Tris (0,05 M), 2.8 mUmin). UV max (CH5OH) 202(a 52 000), 240(sh, 11 000), 281 (5 
600). 287 (5 400), (0.1 N HCQ, 204(51 000). 240 (sh, 9 500), 281 (5 200). 287 (5 200), (0.1 N KOH). 215 
(36 000), 254 (8 500), 290 (5 900). 298 (5 800). IR (CCI4 3554. 3535, 2955, 2927, 2871. 2855, 1770, 1744, 
1518. 1507, 1270, 1238, 1195. 1163. 1088. 1056 cnr^. tH NMR (360 MHa CDOJ 5 6.62 (s, 1H). 6.52 (s. 
1H), 6.47 (s, 1H). 6.02 (d. J = 1.2 Hz, 1H), 5.97 (d, J = 1,2 Hz. 1H), 5.74 (bs, exchanges, 1H), 5.14 (d, J = 
1 12 Hz, 1H). 4.50 (bs. 1H). 4.29 (bt, J = 7 Hz, 1H), 4.22 (bs. 1H), 4.11 (dd, J = 11, 2 Hz, 1H), 3.80 (s. 3H), 
3.68 (s, 1H), 3.63 (s, 3H), 3.31 (dd, J = 11, 2 1H), 3.23 (bs. 1H), 3.11 (m, 2H), Z93 (m, 2H). 2.69 (m, 2H), 
2.54 (m, 2H), 2.44 (d, J = 17 Hz, 1H), 2.33 (s, 3H), 2.28 (s, 3H). Z18 (3, 3H), 2.13 (m, 1H). 2.04 (s, 3H): 
FABMS vn/z (rel Intensity) 746.2775 (100), 699 (8), 631 (8). 269 (8), 495 (19), 479 (42), 477 (52). 463 (36), 

t5 205 (64). 204 (64); LC/FABMS mfz (rel Intensity) 746 (44), 495 (18), 477 (20), 463 (32). 21 8 (42). 204 (100), 

189 (62). 176 (32). 160 (20). optical rotation Ia]» + 50* (c 0.1, CHjOH); UV max (CH3OH) 202(s52 000), 

240(sh. 11 00)), 281 (5 600). 287 (5 400). (0.1 N HCI), 204(51 000), 240 (sh, 9 500). 281 (5 200). 287 (5 
200). (0.1 N KOH), 215 (36 000), 254 (8 500). 290 (5 900), 298 (5 800); 

(4) Ecteinasctdtn 759A, having the fbllowing characteristics: LC/FABMS jmfz (ral intensify) 760 (26), 509 
(12), 493 (12). 463 (24), 449 (16). 246 (26). 232 (32), 224 (62), 218 (52), 204 (100), 189 (56), 174 (18), 
160 (16). Rf » 0.6 (3:1 ethyl acetate-methanol), 0.3 (9:1 chloroform-methanol); HPLC retention time, 11.0 
min (Whatman ParUsQ 10 ODS-3, 10 x 250 mm, 70:30 methanol-aqueous tris (0.05 M), 2JS mLmIn); UV 
max (CH3OH) 203 nm (s x 43 000 43), 250 (sh) (6 500), 281 (3 000), 288 (2 600). (0.1 N HCI) 205 (44 000), 
250 (sh) (7 600), 281 (4 500), 288 (4 400), (0.1 N KOH) 216 (39 000), 249 (9 300), 294 (4 600); IR (CCU) 
3696, 3555, 3532. 2926. 2854. 1770,1744, 1670, 1466. 1252, 1240, 1194, 1091 cnri; FABMS mfz (rel 
intensity) 760.2563 (58), 581 (25), 493 (16). 463 (80), 461 (100) optical rotation [a]»+130*»(c 0.05, CH3OH); 

(5) Ecteinascidin 759B, having the fbllowing characteristics: LC/FABMS m/z (rel intensity) 760 (38), 508 
(8), 493 (18), 463 (26), 475 (14), 248 (30), 234 (48). 218 (86), 204 (100), 1^ (56). 176 (26), 160 (32). R, 
= 0.6 (3:1 ethyl acetate-methanol). 0.3 (9:1 chlorofontvmethanol); HPLC retention time, 13.9 min (Whatman 
Partisa 10 ODS^, 10 x 250 mm, 70:30 methanol-aqueous tris (0.05 M), 2.8 mUimin); UV max (CH3OH) 
208 nm (s x 60). 288 (4 800), 293 (4 500). (0.1 N HO) 209 (64 000), 288 (7 100), 293 (7 100), (0.1 N KOH) 
220 (45 000). 260 (10 000), 298 (7 600); IR (CCI4) 3555, 2933. 1770. 1743. 1590, 1514, 1465, 1453, 1446. 
1431. 1368. 1356, 1330, 1288, 1264, 1240. 1193. 1163, 1124, 1110, 1089. 103Z 1006, 821 cnr'; FABMS 

(rel intensity) 760.2519 (100). 744 (71). 730 (19), 493 (29). 477 (43), 463 (76); optical rotation [a]» + 
167«(c0.1.CH3OH);and 

(6) Ecteinascidin 770, having the following charcteristics: Rf = 0.6 (3:1 ethyl acetate-methanol). 0.3 (9:1 
chloroform-methanol); HPLC retention time. 12.0 (Whatman PartisQ 10 ODS-3. 10 x 250 mm. 70:30 me- 
thanol-aqueous tris (0.05 M), Z8 mUmin); UV max (CH3OH) 342 nm (e 3 200), 329 (3 900. 299 (22 000), 

^ 263 (25 000), 240 (58 000), 234 (55 000), 216 (66 000), (0.1 N HO) 342 (4 900), 329 (5 700). 299 (24 000), 

263 (29 000). 240 (58 000). 234 (57 000), 216 (71 000), (0.1 N KOH) 342 (3 700). 329 (4 900), 299 (22 
000), 263 (28 000), 240 (58 000). 234 (57 000), 227 (57 000); IR (CCI4) 3555, 3535, 3484, 2929, 2910, 
1770, 1742, 1607, 1516, 1509, 1504. 1494, 1462, 1450, 1433, 1325, 1237, 1193 cnr'; FABMS, mfz (rel 
intensity) 771.2682(48). 760(8). 744(20). 723(12), 613(14). 488(12). 463(14). 461(20), 205(50), 204(80). 
^ The organism from which the ecteinasddins were extracted is a marine colonial tunicate identified as 
Edeinascidia turbinate by Dr. Francoise t-afargue, Universite de Paris VI, l^boratoire Arago, Banyuls-sur-Mer, 
France. E. turbinate belongs to the family Perophoridae, suborder Phlebobranchia, order Enterogona, dass 
Ascidiacea, subphylum Tunicate, phylum Chordata Detailed descriptions of this readily available organism can 
be found in the fdlowing references: 

1, W.G. VanName, "The Ascldians of the Bemnuda Isjands," Trans. Conn, Acad. Arts Sd. , 11^, 325-412 
(1902). See pages 338-339 for a description of E. turbinate. 

2. W.G. VanName. The North and South American Asddians." Bull . Amer. Museum Nat Hist . 84. 1-476 
(1945). See plate 20. text figures 82A, 85. 86, and pages 1 69-171 for a complete description of E. turbinata 
and a comprehensive list of previous references. 

55 3. H.H. Plough. *Sea Squirts of the Atiantic Continental Shelf from Maine to Texas.* Johns Hopldns Uni- 
versity Press, 1978. Baltimore, MD. See text figures 13. 30e, and pages 21-22, 54, and 68 for descriptions 
of E. turbinate. 

E. turbinata is common and widely distributed In the Caribbean. It is conspicuous on account of the large 
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size and often bn'ght orange colorof the colonies. A colony consists of a dense duster of elongated, dub-shaped 
zookls, which are connected at their tapered bases by a network of stolons that adheres to the surface of the 
object on which the colony grows. Colonies are found in shallow water (0-20 feet) growing on mangrove roots, 
spongea, rocks, shells, turtle grass, bridge piings, etc„ or on bottom sand or stone. The animals are easOy 
5 collected by wading, snorkeling, or SCUBA techniques. 

Samples have been obtained In the following locations: 

1. On islands and shores of the Indian River near the Smithsonian Tropical Research Center, Harbor 
Branch Foundation, Fort Pierce, Rorida. 27» 27' N by 80* 20^ W. 

2. Between No Name Key and Big Pine Key (espedafly on wooden bridge pflings), Rorida. 24*» 42' N by 
10 81*»21'W. 

3. In the Sunshine Key Resort boat harbor of Ohio Key, Rorida, 24*» 40* N by 81** 14' W. 

4. In the keys near St George's Caye and Drowned Caye, Belize, 17.5' N 88** W. 

The compounds of this invention, extracted from E. turbinate, exhibit antibacterial properties and thus are 
usefU alone or in combination with other antibacterial agents to prevent the growth of or reduce the number of 

IS susceptible bacteria in many environments. 

Gertain compounds of the present inventkwi have been shown to inhibit L1210 cells and P388 leukemia 
calls. Thus, the compounds of this invention are useful as antitumor agents. Therefore, they are useful to inhibit 
the growth of tumor cells in mammals exhibfting such tumor cells. IQustratlvety, dosage levels of the adminis- 
terad active Ingredients can be Intravenous, 0.1 to about 200 mg/kg; intra-peritoneai, 1 to about 500 mg/kg; 

20 subcutaneous, 1 to about 500 mg/kg; intramuscdar. 1 to about 500 mg/kg; oral, 5 to about 1000 mg/kg; 
Intranasal Instillation, 5 to about 1000 mg/kg; and aerosol, 5 to about 1 000 mg/kg of animal (body) weight 

The compounds of the prssent invention are preferably presented for administration to humans and animals 
in unit dosage forms, such as tablets, capsules, pais, powder, granules, suppositories, syrup, sterfle parenteral 
solutions wfth suspensksns, sterOe non-parenteral solufkms with suspensions, and oral sduttons or suspen- 

25 stons and the lice containing high active quantitiea of the active ingredient Those of ordinary skill In the art of 
pharmaceutical compositions can readiy formulats compounds of the present Invention Into appropriate phar- 
maceutical compositions. 

The administratton of the compounds claimed herein is useful to inhibit the growth of cancer cells in animals 
or humans bearing a neoplastic disease, for example, acute myelocystic leukemia, acute lymphocystic 
30 leukemia, malignant melanoma, adenocardnoma of the lung, neuroblastoma, small cell carcinoma of the lung, 
breast carcinoma, colon carcinoma, bladder carcinoma, and the like. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

35 The present is an invention as seen wore fully by the examples ghren below. 

Example 1 (Isdatfon and Purification) 

The tsdatfon and purificalksn procedure was monitored at each step by performing thin-layer 

40 chromatography (TLC), in vHro antinwcrobial assays, in vitro cytotoxicity assays, and bioautography on in vitro 
microbiai organisms and tissue cell lines. 

Countercurrent chromatography (CCC) employed the Ito Multi-Layer Cofl Separator-Extractor with a #10 
co8, a Miton Roy pump, and a LKB Uvlcord II Ultravfolet (UV) detector (254, 280 nm; 3-mm flow cell). Medium 
pressure liquid chromatography (MPLC) was canied out with a MBton Roy pump. Ace Glass Michel-Mnier 

46 Chromatography Columns, and a LKB Uvlcord II UV d^ector (280 nm, 3^nm flow cell). Analyfical TLC and 
btoautography were carried out on E. Merck sQIca gel 60 F-254 analytical TLC plates. The plates were 
devek>ped In 3:1 ethyl acetate-methanol or 9:1 chlorofemwnethanol solvent systems and visualized with iodine 
vapor or a 5% solutfon of phosphomolybdic acki in ethanol. UV spectra were obtained in methanol on a Per- 
kin-Bmer Lambda 3 spectrophotometer. Infrared (IR) spectra were obtained in carbon tetrachloride or 

» chloroform on a Nicolet 7000 Fourier Transform (FT)-IR. High perfbnnance liquid chromatography (HPLC) was 
canied out on a Whatman Partisa 10 ODS-3 column (10 x 250 mm) and employed a Beckman 110A solvent 
punp and a Beckman 1 53 UV detector (254 nm). 

Nudear magnetic resonance (NMR) spectra were obtained on Bruker 500, General Eecbic 300. and 
Nkxjiet NT-360 spectrometere. Chemical shifts for and i»C NMR spectra are reported in ppm from tet- 

56 ramethylslane. Ijow- and high-resolution fast atom bombardment (FAB) mass spectra were obtained on VG 
ZAB and VG Mkrromass 7070 mass spectrometers. Low- and high-resolution electron ioncatk>n (El) mass 
spectra were canied out on a VG ZAB mass spectrometer. Liquid chromatography/FAB mass spectrometry 
(LC/FABMS) employed an Alltech Ci» microbore HPLC column (1 0 nm, 1 x 250 nm) with a Beckman 114 solvent 

4 



EP0 30d477B1 



pump, a modified VG moving belt interface for operation in the FAB mode, and a VG 2AB mass spectrometer. 

Estetnasddia turbinata was collected in the Rorfda Keys at a depth of 0.2 to 1 5 feet The sample was frozen 
untQ it was extracted by the followfng procedure. (Refer to Chart A. ) 

A sample of frozen tunicate (30.5 kg, wet weight) was thawed at room temperature and separated by coarse 

5 filtration into liquid and solid (6.3 kg) portions. A sample of the solid portion (3.8 kg) was extracted 12 times 
with methanol in a blender. The residue was filtered after eadi extractton to give a total of 20 L of methanol 
extract The methanol extract was partitioned into an upper "organic" layer and a lower "polar" layer by adding 
1 N aqueous NaNOs (6 L) and toluene (4 L). The aqueous phase was extracted an additional 3 times witii 
toluene (4 L), and the toluene extracts were combined and evaporated under reduced pressure to give 26.9 g 

10 of a dark green oil. The resulting aqueous phase was extracted with dichtoromethane (9 x 2L), and these ext- 
racts were combined and evaporated under reduced pressure to yield 15.9 g of a dark green solid 

The dichloromethane extinct was soiubilized successively wnth dnhlorometiiane and methanol, leaving a 
5.3-g insoluble beige portion. The soluble portion was evaporated under reduced pressure to give a 10.6 g dark 
green solki. This nraterial was triturated successively witii hexane (20 x 20 mL) and dichloromethane (20 x 20 

15 mL). The dlchtoromethane triturate (1.02 g) was purified by CCC (2 x 0.51 g) using a cydohexane-chtorofbrm- 
methanol-water solvent system (1:2:4-.2) to give 8 fractions. Fractions were evaluated by TLC bksautography. 

An early bioactfve CCC firaction (300 mg) was chromatographed on a CHP-20 porous polymer MPLC col- 
umn (18 X 350 mm) using a methanol-aqueous tns(hydroxymethyl)aminomethane (tris) (0.05 M) step gradient 
(85:15, 90:10, 95:5, 100:0). The chromatography was fotlowed by UV detection (280 nm). Fractions were col- 

20 lected and tris was removed using a C^a Sep-Pak, eluting first witii water (to remove tris), then with methanol 
(to recover sample). The majca' bioactive component was purified further by HPLC (Whatman Paitisil 1 0 OOS-3, 
10 x 250 mm) using a 70:30 methanol-aqueous tris (0.05 M) solvent system to yield, after tris removal, ecteinas- 
cidin 743 (27 mg) and ecteinascidin 745 (4.3 mg). 

A later btoactive CCC fraction (69 mg) was chromatographed on a CHP-20 porous polymer MPLC column 

25 (18 X 350 rren) using a metiianol-aqueous tris (0.05 M) step gradient (80:20. 85:15, 90:10. 100:0). The 
chro mat ogr a phy was followed by UV detection (280 nm). Tris was removed firom the fractions as above. The 
major bk)active component was purified furttier by HPLC (Whatman Partisil 10 ODS-3. 10 x 250 mm) using a 
70:30 metiianol-aqueous tris (0.05 M) solvent system to yield, after tris removal, ecteinascidin 729 (2.5 mg). 

30 Example 2 

E. turbinata was extracted in a procedure similar to Example 1. A sample of ttie dichloromethane triturate 
(2.94 g) of the dichloromethane extract was purified by CCC (6 x 0.49 g) using a cydohexane-chlorofbnn-me- 
thand-water sohrent system (1 2:4:2) to gtvB 10 fractions. Fractions were evaluated by TLC bioautography. 

35 An early bioactive CCC fraction (200 n>g) was further purified by CCC using a hexane-ettiyl acetate-me- 
thanol-water (1 :1 :1 :1 ) solvent system. A bioactive fraction (30 mg) was chromatographed on a CHP-20 porous 
polymer MPLC column (18 x 350 mm) using a metiianol-water solvent system (85:15) buffered to pH 8.8 witii 
0.1% triethylamlneacetic add. The chromatography was followed by UV detection (280 nm). The major bioac- 
tive peak was collected (15.3 mg) and analyzed by LaFABMS. LC/FABMS Indicated one major component, 

40 ecteinascidin 743, and 3 minor components, ecteinascidin 745, ecteinascidin 759A, and ectetnasddin 759B. 

Physical Characterization of the Ecteinasddins 

Ectelnasddin 729 had: Rr= 0.28 (TLC, 5.02, 3:1 etiiyl acetate-metiianoQ, 0.26 (9:1 chloroform-metiianol); 

45 HPLC retention time, 15.7 min (Whatinan Partis0 10 ODS-3, 10 x 250 mm, 70:30 methanol-aqueous Tris (0.05 
1^, 2.8 mUrnIn); UV max (CH3OH), 202 rwn (« 61 000), 244 (sh) (1 1 000), 283 (5 000), 289 (4 700), (0.1 N HO) 
204 (61 000), 244 (sh) (9 600), 283 (4 800), 289 (4 500), (0.1 N KOH) 215 (33 800), 258 (8 200), 290 (6 400); 
IR (CCI4) 3555, 3535. 2953. 2927, 2855. 1770, 1742. 1504, 1466, 1462. 1454, 1432, 1369, 1239. 1 196, 1168, 
1122, 110a 1086, 1054. 1032, 997, 960 orrH ^H NMR (360 I^HzCDCI^) S 6.63 (s, 1H), 6.48 (s, 1H), 6.44 (s, 

SO 1H), 6.04 (d, J = 0,7 Hz. 1H). 5.95 (d, J = 0.9 Hz, 1H), 5.15 (d. J = 10.7 Hz, 1H), 4.84 (bs. 1H). 4.52 (bs, 1H), 
4.48 (bs, 1H), 4.38 (d, J = 4.9 Hz, 1H). 4.04 (d, J = 11 Hz, 1H), 3.78 (s, 3H), 3.62 (s, 3H), 3.61 (m, 2H), 3.10 
(m, 1H). 3.02 (bs, 1H), 2.90 (m, 1H), 2.B0 (m, 1H), Z60 (m. 1H), 2.50 (m, 1H). 2.35 (m, 1H), 2.31 (s. 3H), 2.27 
(s, 3H), 2^0 (m, 2H), 2.03 (s, 3H); FABMS, mfe (rel intensity) 730(30), 495(2), 493(2), 481(2), 479(2). 463(4), 
461(2), 449(4), 205(8), 204(8). 190(8); FABMSm^ 730.2493; B/E linked scan on m^ 729, m^ 711. 696. 683. 

65 509, 495. 481. 479. 461, 449; optical relation [aj^"+ 112** (c 0.01, CH3OH); 

Ecteinascidin 743 a beige solid, had: Rf = 0.58 (3:1 etiiyl acetate-methanol), 0.44 (9:1 chlorofbmrHnetha- 
not); HPLC retention time. 18.8 minutes (Whatman Partisil 10 ODS-3, 10 x 250 mm, 70:30 metiianol-aqueous 
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Trfa (0.05 M), 2.8 mLymin); UV max (CH3OH) 202 nm (e81 000), 240 (sh) (15 000), 284 (6 600), 289 (6 400), 
(0.1 N HO 205 (76 000), 240 (sh) (12 000), 285 (7 500). 289 (7 200). (0.1 N KOH) 216 (50 000). 256 (12 700), 
290 (9 000). IRmax (CO^ 3549, 3530, 2992 (weak). 2929. 2848, 2803 (weak). 1764, 1739, 1597 (weak), 151 1 , 
1501, 1460. 1445. 1425, 1365, 1350, 1195, 1160, 1115. 1102, 1098, 1082, 1058, 1048. 1024, 990, 950. 915, 

5 907 cm-i, iH NMR (500 MHz. CDQs) 5 6,62 (s, 1H), 6,48 (s. 1H), 6.46 (s, 1H), 6.03 (d, J = 1.2 Hz, 1H), 5.95 
(d, J = 1.3 Hz. 1H). 5,71 (bs, exchanges, 1H), 5.14 (dd, J ^ 0.9, 11.3 Hz, 1H), 4.83 (bs, 1H), 4.50 (d, J = 3.3 
Hz, 1H), 4.18 (d, J a 4^ Hz, 1H), 4.06 (dd, J - 2.5. 11.3 Hz, 1H), 3.81 (s, 3H), 3.63 (s, 3H), 3.59 (bd, J = 4.4 
Hz. 1H), 3.23 (bd, J = 6.5 Hz, 1H), 3.14 (ddd, J 11, 10, 4 Hz. 1H), 2.91 (bd, J = 18 Hz, 1H), 2.88 (dd7j = 9, 
18 Hz, 1H), 2.82 (m, 1H). 2.62 (ddd, J = 16, 10. 4 Hz, 1H), 2.49 (ddd, J = 16, 4, 4 Hz. 1H). 2.37 (bd. J = 13.9 

10 Hz, 1H), ^33 (s, 3H), 2.28 (s, 3H), 2.19 (s, 3H), Z18 (d, J = 13.9 Hz, 1H), 2.04 (s. 3H): «c NMR (75.4 MHz 
and 125.7 MHz. CDOa) 5 9.8 (q). 15.7 (q). 20.4 (q). 24.0 (q), 28.7 (t). 39.6 (t), 41.3 (q), 4Z1 (t), 42.1 (d), 54.8 
(q), 55.0 (d). 55.9 (d), 57.7 (d), 57.8 (d), 60.2 (q), 61.3 (Q, 64.6(8). 82.0 (d), 101.6 (t), 109.8 (d), 11Z5. 114.1 
(d), 115.9, 118.1(s). 120.9 (d), 121.9(s), 128.0(s), 129.2(s), 129.2(s), 131.5(s), 140.5(s). 141.3(s). 143.0(s), 
144.3(9), 144.5(9), 145.1(9), 147.7(9), 168.3(9), 172.5(s); FABMS m/z (re! Intensity) 744.2648 (100), 699.2766 

15 (4), 613 (10), 495.2064 (15). 477.1978 (15), 475 (9). 463.1837 (25), 218(39). 204.1027 (71). LC/FABMS m/z 
(rel intense) 744 (34). 495 (12), 493 (1 6), 477 (14), 475 (10). 463 (14), 234 (42), 218 (64), 204 (100), 189 (62)T 
174(28), 160 (22); EiMS mfe 21 7.0737305, 191.0941620, 176,0696716. ESCA(mole percent) C(73.1), 0(20.4), 
N(5.2), S(1.3). optical rotatkan [al» + 1140 (c 0.1, CH3OH); 

Edeinasddin 745 ha± Rf = 0.42 (3:1 ethyl acetate-methand, 0.38 (9:1 chlorofonm-methanol). HPLC reteiv 
^ tion time, 29.8 min (Whatman PartisD 10 ODS-3, 10 x 250 mm. 70:30 methand-aqueous Tris (0.05 M), 2.8 
mUmin). UV max (CH3OH) 202(«52 000), 240(sh, 1 1 000), 281 (5 600), 287 (5 400), (0.1 N HQ), 204(51 000), 
240 (sh, 9 500), 281 (5 200), 287 (5 200). (0.1 N KOH), 215 (36 000), 254 (8 500). 290 (5 900), 298 (5 800). 
IR (00^3554, 3635, 2955. 2927, 2871, 2855, 1770, 1744, 1518, 1507, 1270, 1238. 1195, 1163, 1088. 1056 
ctrrK iH NMR (360 MHz. CDCI3) S 6.62 (s, 1H), 6.52 (9. 1H). 6.47 (8, 1H). 6.02 (d, J = 1.2 Hz. 1H), 5.97 (d, J 
» = 1,2 Hz. 1H), 5.74 (bs, exchanges, 1H), 6.14 (d, J = 11.2 Hz, 1H), 4.50 (be, 1H). 4^9 (bt, J = 7 Hz. 1H), 4.^ 
(bs, 1H), 4.11 (dd, J » 11, 2 Hz, 1H), 3.80 (9, 3H), 3.68 (s, 1H). 3,63 (s. 3H). 3.31 (dd, J » fl, 2 1H), 3.23 (bs. 
1H). 3.11 (m, 2H), 2.93 (m, 2H), 2,69 (m, 2H), 2.54 (m. 2H), Z44 (d, J = 17 Hz, 1H), 2.^ (s, 3H), 2.28 (s, 3H), 
2.18 (s. 3H), Z13 (m, 1H), 2.04 (s, 3H); FABMS m/^ (rel Intensify) 746.2775 (100), 699 (8), 631 (8), 269 (8), 
495 (19). 479 (42), 477 (52). 463 (36). 205 (64), 204 (64); LOFABMS nVz (rel Intensrty) 746 (44), 495 (18), 
477 (20). 463 (32), 218 (42), 204 (100). 189 (62). 176 (32), 160 (20). optfcal"rotation Ia]5+ 50* (c 0.1, CH^OH); 
UV max (CH3OH) 202(c52 000), 240(sh, 11 000), 281 (5 600). 287 (5 400). (0.1 N HQ). 204(51 000), 240 (sh, 
9 500), 281 (5 200), 287 (5 200), (0.1 N KOH), 215 (38 000), 254 (8 500). 290 (5 900), 298 (5 800); 

Ecteinasddin 759A had: LOTABMS rnfe (rel intensity) 760 (26). 509 (12), 493 (12), 463 (24), 449 (16), 
246 (26), 232 (32). 224 (62), 218 (52), 204 (100). 189 (56). 174 (18), 160 (16). R<= 0.6 (3:1 ethyl acetate-me- 
thand), 0.3 (9:1 chioroform-methanol); HPLC retentton tinie. 11.0 min (Whatman Partisll 10 ODS-3. 10 x 260 
mm. 70:30 methanol-aqueous tris (0.05 M). 2.8 mLmin); UV max (CH^OH) 203 nm (s x 43 000 43), 250 (sh) 
(6 500), 281 (3 000), 288 (2 WO). (0.1 N HO) 205 (44 000). 250 (sh) (7 600), 281 (4 600), 288 (4 400), (0.1 N 
KOH) 216 (39 000), 249 (9 300), 294 (4 600); IR (CCU) 3696, 3555, 3532, 2926. 2854, 1770, 1744, 1670, 1466. 
1252, 1240, 1194, 1091 cnr^; FABMS rnte (rel Intensity) 760.2563 (58), 581 (25), 493 (16), 463 (80). 461 (100) 
^ optical rotatbn [aj? + 130* (c 0.05, CHsOH); 

Ecteinasddin 759B had: LC/FABMS m/z (rel intensity) 760 (38), 508 (8), 493 (18). 463 (26), 475 (14), 248 
(30), 234 (48), 218 (88), 204 (100), 189 (56), 176 (26), 160 (32), Rf = 0.6 (3:1 ethyl acetatennethand). 0.3 (9:1 
cWorofbrmHfnethand); HPLC retenikMt time, 13.9 min (Whatman Partisll 10 ODS-3, 10 x 250 mm, 70:30 me- 
^ titand-equeous tris (0.05 M), 2,8 mLftnin); UV max (CH3OH) 208 nm (c x 60), 288 (4 800), 293 (4 500), (0.1 N 
HCI) 209 (84 000), 288 (7 100), 293 (7 100), (0.1 N KOH) 220 (45 000), 260 (10 000), 298 (7 600); IR (CCI4) 
3555,2933. 1770, 1743, 1^ 1514, 1465, 1453. 1446, 1431, 1368, 1356, 1330. 1288, 1264, 1240, 1193, 1163. 
1124, 1110, 1089. 1032, 1006, 821 cm-^; FABMS njfe (rel intensity) 760.2519 (100). 744 (71), 730 (19), 493 
(29). 477 (43), 463 (76); optk»l rotation Ia]» + 167* (c 0.1. CH3OH). 

50 

Example 3 Antibadeiial Activity 

In a disk dtfAisIon assay against Micrococcus luteus. using 0.64 cm disks, ttie compounds of the present 
invention exhibftad ttie foOowIng results: 
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Conroound 
Eccelnascidln 743 



Mass/disk (as'i 
0,2 
0.1 
0.05 



Zone of Inhibition {nm) 
17 
14 
12 



10 



IS 



20 



zs 



30 



35 



40 



45 



0,02 
0.01 
0.005 
40 
20 

0.250 
0.125 
0.063 

Bioactivltv vs Micrococcus luteus. (0.64 cm disks). 



Ecteinascidin 745 



Ecteinaseidin 729 



Compoxind 
Ecteinascidin 759A 

Ecteinascidin 759B 

Ecteinascidin 770 



Mass /disk uy^ 
1 

0.1 
1 

0.1 

1 

0.1 



9 

7 

trace 
7 

trace 
22 
20 
19 



Zone of Inhlblelon (ram) 
9 

15 
9 
14 
trace 



Example 4 L1210 Tube Dilution Assay 

The compounds of this invention were shown to inhibit the growth of L1210 mouse leukemia cells in vitro 
as shown In the foltowing table. The L1210 tube dDution assay is described in detail in a publication by L H. 
Li, et al.. Cancer Research 39:4816 (1979). ID50 and ID90 refer to the concentration of ecteinascklin needed to 
inhibit cell growtti by 50 and 90 percent respectively. 



Compound 
Ecteinascidin 743 
Ecteinascidin 745 



0.0005 
0.088 



0.0017 
0.19 



50 



Examples In Vivo Testing of Ecteinascldins Against P388 Leukemia 

Compounds (rf ttiis invention are also active In vivo against P388 leukemia in mice. The P388 mouse 
leukemia test is described in detail In a publication by G.L Nefl et al.. Cancer Treatment Reports 63. 1971-1978 
(1 979). The results of tiiree P388 mouse leukemia tests using different dosage schedules is shown betow. P388 
in vh^o 



55 



Compound 
Ecceinascidin 743 



Ecteinascidin 743 



0.063 
0.031 
0.25 



toxic 
161 

ca. 100 
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Example 6 (Isolation of Ecteinasctdin 770) 

E. turbinate (48 kg) is extracted in a procedure similar to Example 1. The methanol extract was partitioned 
faito an upper "organic* layer and a lower 'polar' layer by adding IN aqueous NaNQa (4 L) and toluene (4 U 

5 then 2 L). The toluene extracts were combined and evaporated under reduced pressure to produce a dark green 
ol (54 g). This material was triturated successively with hexane (10 x50 mU 10 x20 mL), and dichloromethane 
(5 x 50 mL) to give a hexane triturate (50 g) and a dichloromethane triturate (2.1 g). A portion of the 
dichloromethane triturate (1^ g) was purified by CCC (3 x400 mg) using a cydohexane^lorofomwnethanol- 
water (1:2:4:2) sdvent systen to give 4 fractions. 

10 An early bioacthm CCC fraction (500 mg) was chromatographed on a CHP-20 porous polymer MPLC col- 
umn (18 x 350 nun) using a methanoM).05 M tris (85.15) sdventsystem and UV detection (280 nm). Two bioac- 
twe peaks were collected. The first btoactive peak was purified by HPLC (70:30 methanol-0.05 M tris) to yield, 
after removal of buffer, ecteinascklin 759A (7 mg), ecteinasckfin 759B (6 mg), and ectelnasddln 743 (5 mg). 
The second btoactive peak was purified by HPLC (70:30 methanol-0.05 M tris) to yield, after removal of buffer, 

15 ecteinasddin 770 (12 mg). Rf = 0.6 (3:1 ethyl acetate-methand), 0.3 (9:1 chlorofonn-methanol); HPLC retention 
time, 12.0 (Whatman PartisB 10 ODS-3, 10 x 250 mm, 70:30 methanol-aqueous tris (0.05 M), 2.8 mUmin); 
FABMS. mfe 771.2682; [aP^ +52* (c 0.1. CH3OH); UV max (CH3OH) 342 nm (s 3 200), 329 (3 900, 299 (22 
000), 263 (25 000), 240 (58 000), 234 (55 000), 216 (66 000), (0.1 N HCQ 342 (4 900), 329 (5 700), 299 (24 
000), 263 (29 000), 240 (58 000), 234 (57 000), 216 (71 000), (0.1 N KOH) 342 (3 700), 329 (4 900), 299 (22 

20 000), 263 (28 000), 240 (58 000), 234 (57 000), 227 (57 000); IR (CCI4) 3555, 3535. 3484, 2929, 2910, 1770, 
1742. 1607. 1516, 1509, 1504, 1494, 1462, 1450, 1433, 1325, 1237. 1193 cnr^ FABMS. m/z (rei intensity) 
771 (48), 760 (8). 744 (20), 723 (12), 613 (14), 488 (12), 463 (14), 461 (20), 205 (50), 204 (80). 
Anal. Calod for C40H43N4O10S: 771.2700 (M + H). 
Found: 771.2682, 

25 

Example 7 Chemtoal Degradatfons of Ecteinascidin 743 
Part A. Treatment wfth KOH 

EcteinascMtn 743 (1.0 mg, 1.3 (und) is dissohred in methandic KOH (0.2 N) and st^ at room tempera- 

30 tuiB. The reactton is fcflowed by HPLC (Whatman Partisa 5 ODS-3, 4.6 X 250 nw, 70:30 : MeOH:0.05 M Tris, 
1.5 mUmin. The product peak Is observed immediately (3 min) by HPLC. After the reaction is complete (4.5 
min), the reactton mixture is neutralized with methandic Ha (0.5 M) and the solvent is removed under a stream 
of nitrcgea The product is talcen up in methanol, filtered, and purified by HPLC to yield deacetylecteinascidin 
743 (0.8 mg. 85%): Pale yeliow solid; = 7.0 min (Whatman Partisfl 5 ODS-3, 4.6 x250 mm. 70:30 : MeOH:0.05 

35 M Tris, 1 .5 mUmln); UV max (CH3OH) 289 nm (s 2 000), 283 (2 000), 203 (56 000), (0.1 N KOH) 300 (5 000), 
295 (5 000). 255 (8 000) 215 (30 000); IR (CCI4) 3536. 2951. 2926, 2878, 2855. 1743, 1270. 1239 cnri; iH 
NMR (COa^ S 6.63 (s,1) 6.49 (8.1). 6.41 {s.1), 5.94 (d.l.J= 1 Hz), 5.87. (d.W= 1 Hz), 5.09. (d,l,J= 10.7) 4.83 
(S.1), 4.50 (m.1); 4-41 (s,1). 4.1 9 (d,l, J = 4.7 Hz) 4.01 (m,1). 3.82 (s,3), 3.65 (m,2), 3.69 (s.3), 3.23 (d,l,J = 6 
Hz), 3.15 (m,1), 2.9 (1), 2.8 (1). 2.5 (1), 2,4 (1), 2.35 (s.3), 2.18 (s,3), 2.15 (s,3); FABMS. m/z (rel intensity) 702 

40 (8), 21 8 (4), 204 (8); B/E linked scan FABMS m/z 702, mte 702 -> m/z (rel intensfty) 701 (1 00), 688 (4), 672 
(6), 654 (24X 453 (44). 451 (28), 433 (48) 421 (20). 
Anal. Calcd for CS7H40N3O9S: 702.2485 (M + H). 
Found: 702.2438 (HRFABMS). 
Part B. Treatment with Lithium Aluminum Hydride 

45 Ecteinasddin 743 (1.0 mg. 1.3 mol) is dissolved in cold diethyl ether (0.5 mL, 0 *c). Lithium aluminum hy«^ 
ride (ca. 0.5 mg, 13 )unol) is added, causing the immediate evolution of gas. The reaction mfodure ts stirred for 
30 min, than warmed to 25 and stirred for 1 day. When HPLC analysis indicates no reaction after 1 day, 
another portion of LAH (ca. 0.5 mg) is added and gas is again produced. Addition of a third portion of LAH (ca 
0.5 mg) caused no further evolution of gas. HPLC analysis at this point is no longer practical due to excessive 

50 flocculant material In the reaction mixture. The mixture is stirred another 2 days, then querrched by slow addition 
of methanol (0.25 mL). Following removal of sohrents under a stream of nitrogen, diethyl ether (1 0 mL) is added. 
TTie ethereal extract is filtered, washed with water (2x5 mL). and dried under a stream of nitrogen to give 
deacetylecteinasddin 743 (0.1 mg, 11%): pale yellow solid; 7.2 min (Whatman Partisfl 6 ODS^, 4.6 x 250 
mm, 70:30 : MeOH:0.05 M Tris. 1 .5 mUmin); IR (CCU) 3536. 2951 . 2926, 2874. 2855, 1740, 1270 cnr^; FABMS, 

55 nvfe (fBl intensity) 744 (6), 702 (18). 453 (20), 451 (16), 435 (10), 433 (10), 421 (16), 419 (18). 218 (20), 204 
(80). 

Anal. Calcd for. C57H4oN30«S: 702.2485 (M + H). 
Found: 702.2438 (HRFABMS). 
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Part C. Treatment with Ozone 

Ecteinascidin 743 (2.3 mg. 3.1 jimoi), in methanol (10 mL) is coded to -78 *»C. Ozone (Welsbach model 
T-816 ozonator) is bubbled through the solution unta rt turns light blue (3 min). Dimethyl sulfide (20 ^L. 250 
nmd). Is added and the solution is stirred, slowly warmed ( 1 h) to room temperature, and birred for 1 h. The 
5 product is dried under a stream of nitrogen, taken up in water (5 mL) and chloroform (5 mL), and the aqueous 
layer is extracted (3x5 mL) with chloroform to yield, after removal of solvent, an aqueous-soluble portion (3.1 
mg) and an organ fc-sotuble portion (<0.5 mg). HPLC analysis of the aqueous-soluble portion revealed the pre- 
sence of a complex mixture. Attempts to isolate and purify the components of this mbdure were unsuccessful. 

10 Example 8 Derivatives of Exteinasddin 743 

Part A. Preparation of Mono- and Dl-O-methylecteinasddlns 743 

Afreshly prepared etiiereal solution of dfazomethane [from Diazald (Aldrich), 0.25 mL] is added to a solution 
of ecteinascidin 743 (1 mg, 1.3 nmol) in mettiand (0.25 mL). The reaction rs followed by HPLC (Whatman Par- 
ts tisD 5 ODS-3, 4.6 x 250 mm, 70:30 : MeOH:0.05 M Tris 1 .5 mL/min). An in rtial product (fR = 1 1 .2 min) is observed 
immediately (3 min). After 70 min a second product (fe = 18.0 min) is obsen^ed in a ca. 1:1 ratio witti ttie initial 
product The reaction is stopped after 130 min by removing tfie solvents under a stream of nitrogen. Preparative 
HPLC (Whatman Partisfl 1 0 ODS-3. 1 0 x 250 mm, 70:30 : MeOH:0.05 M Tris, 2.8 mL/min) of tiie reaction mbcture 
afforded monoO-metfiylecteinascidIn 743 (0.3 mg. 29%) and dK>-n»ttiyiecteinascidin 743 (0.5 mg, 48%). 
20 Part B. Mono-O-metfiylecteinascidin 743 

Beige solid; «i = 1 1 .2 min (Whabnan Partisfl 5 ODS-3, 4.6 x 250 mm, 70:30 : MeOH:0.05 M Tris, 1 .5 mUinin; 
UV max (CH3OH) 285 nm (e 600), 201 (21 000), (0.1 N KOH) 287 (600); IR (CC\^ 2859, 2855, 2851, 1770. 
1741, 1520, 1264, 1226, 1198, 1126, 1069, 1063 anr^ ^HNMR (CDOa) S 6.62 (s,1), 6.48 (s,1), 6.41 (s,1), 
6.03 (s,1), 5.95 (s,1), 5.72 (s,1), 5.13(d,l,J= 11.5 Hz), 4.81 (brs.1), 4.50 (m,2), 4.16 (d,l.J = 11.5 Hz), 4.81 (br 
25 s,1), 4.50 (m,2), 4.16 (dJ,J = 4.5 Hz), 4.05,(dd,U= 3,12 Hz), 3.80 (s,3) 3.76 (s,3), 3.60 (s,3), 3.20 (1), 2.88 (1), 
Z85 (1), 2.63 (1). 2.50 (1). Z33 (s,3). 2.27 (s,3), 2.18 (s,3), 2.03 (s,3); FABIWS, (rel intensity) 758 (10), 477 
, (22), 470 (28), 218 (12), 204 (12); B/E linked scan FABMS m/^7SQ^m/t (rel intensity) 757 (100), 744 (10), 
730 (14), 724 (14), 712 (20), 495 (88), 477 (20), 475 (18), 465 (12), 463 (28). 
Anal. Caicd for C40H44N3O10S 758.2747 (M + H), 
30 Found: 758.2754 (HRFABMS). 

Part C. DhO-metiiyiectemascidln 743 

Beige solid, » 18.0 min (Whatman Partisl! 5 ODS-3, 4.6 x 250 mm, 70:30 : MeOH:).05 M Trfe. 1 .5 mL/min); 
UV max (CH3OH) 280 nm (e 500), 205 (10 000), (0.1 N KOH) 285 (700); IR (CCU) 2963, 2954, 2931, 2854. 
1769, 1742. 1519. 1261. 1225, 1198. 1090, 1055, 1001 cnr^; iH NMR(300 MHz. CDCI3) 6.78 (s.1). 6.46 (s.1), 

35 6.41 (s,1), 6.03 (8,1), 5.95 (8,1), 5.14 (d,W = 10.1 Hz), 4.82 (br 8,1), 4.50 (m,1), 4.12 (dd,U = 2.5.5 Hz), 4.05 
(dd.U:5 2.11). 3.92 (S.3). 3.83 (s,3). 3.76 (s,3), 3.66 (m,1). 3.60 (m,3), 3.23 (m,1), 2.88 (m,2). 2.48 (m,1), 2.29 
(s,3), 2.24-(s,3), 2,17 (s,3), 2.03 (s,3); FABMS, /n^ (rel intensity) 772 (24), 509 (4), 491 (6), 477 (10), 218 (20), 
204 (6); B/E linked scan FABMS m/z712^m/z (rel intensity) 771 (100), 758 (4), 742 (6), 726 (18). 509 (1 00), 
491 (30), 489 (30), 479 (20), 477 (40). 

40 Anal. Calcd. for C4iH4gN30ioS: 77Z2904 (M + H). 
Found: 772.2891 

Part D. Preparation Mono- and Dioxyecteinasctdins 743 

Aqueous hydrogen peroxide (30%. 0.5 (iL) is added to a stirred methanolic solution (0.5 mL) of ecteinas- 
cidin 743 (1 mg, 1.4 jimol) cooled to 0*»C. The reaction is followed by HPLC (Whatman Paitisil 5 ODS-3, 4.8 x 
45 250 mm, 70:30:MeOH:0.05 M Tris, 1.5 mL/min. The reaction mixture is stirred for 30 min, tiien wanmed to 25 
<*C wttii stirring. After 1.5 h, an additional aliquot of hydrogen peroxide (30%, 5 ^L) is added since no reaction 
has occurred. A third aliquot of hydrogen peroxide (30%, 5 ^L) Is added after 27 h and the reaction mixture is 
stinred for another 2 days. HPLC analyses revealed a complex mbcture (ca. 1 6 peaks). Preparative HPLC puri- 
fication of this mbcture affords monoGxyecteinasddin 743 (0.2 mg, 20%) and dioxyecteinascidin 743 (0.4 mg, 
so 38%). 

Part E Monooxyecteinascldin 743 

Beige solid; fR 7.0 min (Whatman PartisO 5 ODS-3, 4.6 x 250 mm, 70:30 : MeOH.-0.05 M Tris, 1.5 mL/min); 
UV max (CH3OH) 288 nm (e 6 000), 281 (6 000), 235 (12 000), 201 (46 000), (0.1 N KOH) 291 (8 000), 260 
(10 000). 213 (58 000); IR (CHOa) 1770, 1740 cm-^; ^H NMR (300 MHz, CDOa) h 6,69 (s,1), 6.48 (s,1), 6.47 
55 (s,1), 6.03 (8,1), 5.95 (s,1), 5.19 (s.1), 5.10 (dJ,J= 11.3 Hz), 4.80 (s,1), 4.73 (m,1), 4.54 {brs.2). 4.07 (d,W« 
10 Hz), 3.82 (s,3), 3.63 (s,3), 3.03 (s.3), 2.86 (3,3), 2.26 (s.3), Z03 (s,3); FABMS, m/fe (rel intensity) 760 (16), 
744 (10), 463 (6), 204 (22); B/E linked scan FABMS, m/5r 760 (rel intensity) 744 (100), 743 (100), 713 
(76), 698 (30), 465 (34). 
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Anal, Calcd for CagH^NaOnS: 760^540 {M + H). 
Found: 760.2563 (HRFABMS), 
Part F. Dioxyecteinascidin 743 

Beige Solkt 1^ 4^ min (Whatman PartisB 5 ODS-3. 4.6 x 250 mm, 70:30 : MeOH:0.05 M Tris, 1.5 miymin); 
5 UV max (CHsOH) 282 nm (e 12 000), 235 (22 000), 201 (78 000), (0.1 N KOH) 293 (14 000), 250 (20 000), 214 
(63 000); IR (CHQa) 1 770, 1740 cm-i; iH NMR (300 MHz, CDCI3) methyl singlets: S 3.89, 3.64, 2.33. 2^9, 2.1 0, 
2.05; FABMS, nVz (rel intensity) 776 (4), 760 (4), 463 (42); B/E linked scan FAB VIS, m/z7BB^m^ (rel intensity) 
759 (100). 758 (100). 713 (72), 483 (64). m/z 760 m/z (rel intensity) 742 (100). 713 (34), 698 (28), 509 (36), 
494 (45). 464 (30). 
10 Anal. Calcd for C39H42N30i2S: 776.2489 )M + H). 
Found: 776.2523 (HRFABMS). 
Part G. Preparation of Monoacetylectelnascidin 743 

Ectelnascidin 743 (2 mg, ZB >unol) Is dissolved In dry dlchloromethane (0.5 mL). Acetic anhydride (1 0 jiL, 
28 ^mole) and pyridine (20 |iU 56 ^mo!) are added and the reaction Is stined at 25 ^'C. The reaction Is followed 
IS ty HPLC (Whatman PartisQ 5 ODS-3, 4.6 x 250 rm, 70:30 : MeOH:0.05 M Tris. 1 .5 mUmin. After 1 day, starting 
material is no longer detected. The solvents are removed under a stream of nitrogen and the product is purified 
by HPLC to yield acetylecteinasctdin 743 (2.0 mg, 91%). White solid; 11.5 min (Whatman Partisfl 6 GOS-3, 
4.6 X 250 mm, 70:30 : MeOH.-0.05 M Tris, 1.5 mUmin; UV max (CHaOH) 282 nm (« 7 000). 201 (84 000), (0.1 
N KOH) 288 (11 000). 215 (62 000); IR (CCI4) 3536, 2957, 2932. 2857, 1771. 1743. 1507, 1457, 1430, 1368, 
20 1320, 1270, 1 196. 1 168, 11 10. 1089. 1054. 1032, 91 5 cm-'; 'H NMR (300 MHz, CDQa) 5 6,61 (d.2). 6.45 (d,1), 
6.01 (d,1). 5.95 (d.1). 5.71 (s,1). 5.12 (d.1). 4.81 (s,1),4.49(bs.2),4.18(d,1),4.04(d,1),3.61 (s.3), 3.54 (s.3), 
3.21 (m.1). 3.12 (m.1). Z88 (m.2). 2.61 (m.2), Z49 (dd.l ), 245 (d,1). 2.33 (s,6), 2.28 (s,3), 2.24 (s,3). 2.18 (s,6). 
Z01 (d.3); FABMS, m/± (rel intensity) 786 (64). 744 (14), 495 (6), 493 (6). 477 (6). 463 (12), 461 (4), 218 (28). 
204 (40); QMS (70 eV), m/± (rel intensity) 768 (2), 458 (28). 443 (20). 430 (10). 416 (16), 403 (16), 385 (18). 
25 375 (12), 360 (10), 274 (24), 259 (12), 245 (10). ^31 (20) 217 (60). 203 (52). 189 (48). 174 (74). 160 (48). 146 
(26), 133 (100), 115 (24); B/E linked scan FABMS, m/i 786 nvfe (rel intensity) 771 (12), 755 (10), 743 (14). 
739 (18), 728 (4), 697 (4), 495 (50), 493 (30), 477 (20), 475 (18). 463 (56). 461 (18). 
Anal. Calcd for C41H44N3O11S: 766.2697 (M H). 
Found: 786.2712 (HRFABMS). 
30 Part H. Preparation of D(- and Tetraacefyiecefa'nascidlns 743 

Ectelnascidin 743 (0.5 mg, 0.7 ^mof) is stirred in a solution of pyridine-acetic anhydride (2:1 , 2 mL) for 2 
days. The solvents are removed under a stream of nitrogen and the residue is taken up in water (5 mL) and 
cWonrfbmi (5 mL). The organic layer is washed with water (3x5 mL) and dried (MgSO^). and the solvent is 
removed to yield a mixture of di- and tetraacetyl derivatives (0.5 mg, 85%): pale yellow solid; FABMS. m/t (rel 
35 intensity) 912 (10). 844 (8). 828 (30). 537 (2), 535 (2). 519 (4), 505 (8), 463 (4), 461 (4), 218 (18), 205 (42). 
204(36). 

Part I. Preparation of p-Bromobenzoylecteinascidin 743 

Ectelnascklin 743 (2 rng, 2.8 fimol), p-bromot)enzoyl chloride (3.2 mg, 14 jimol. Aldrich), pyridine (2 jiL, 
25 MinoOi and methylene chtoride (0.5 ml) are combined and stined at room temperature for 39 h. The reaction 

40 b foltowed by HPLC (Whatman Partisfl 5 CDS.3, 4.6 x 250 mm, 70:30 : MeOH:0.05 M Tris, 1.5 mUmin). After 
24 h additional amounts of p-bromobenzoyl chloride (ca 3 mg) and pyridine (2 ^L are added. The reactkDn is 
stopped after 39 h when there is no further changs in the peak corresponding to the starting material. The pro- 
duct is purified by preparative HPLC (Whatman Partisil 10 ODS^. 10 x 250 mm. 70:30 - 100:0 (step gradient) 
MeOH:0.05 M Tris, 2.8 mLAnin) to yield p-bronwbenzoyieclelnascidin 743 (2.4 mg. 96%). White solid; UV max 

4S (CH3OH) 280 nm (8 8 000), 241 (31 000), 201 (90 000), (0.1 N KOH) 290 (8 000), 238 (31 000), 215 (50 000); 
IR (CCU) 3533, 2954. 2929, 2873, 2854, 1770. 1745. 159i 1509, 1485, 1463. 1450, 1431 . 1400, 1369, 1321, 
1264, 1197. 1173, 11S2, 1136, 1119, 1089. 1072. 1053. 1032 cm-^; ^H NMR (300 MHz, CDCI3) 7.99 (dA^= 
8.5 Hz), 7.61 (d,2,J = 8^ Hz), 6.72 (s,1). 6.62 (s,1). 6.61 (s.1). 6.00 (s.1). 5.93 (s,1). 5,71 (br s.U 5.14 (d.l.J 
» 1 1.2 Hz), 4.82 (3.1), 4.49 (br s.2). 4.17, (dJ.J = 4.7 Hz), 4.05 (dd.i.J = 1 1 A2J2 Hz). 3.80 (s.3). 3.59 (d J.J » 

so 5.2 Hz). 3.53 (s.3). 3.22 (brdJ.J=6), 3.15 (dd.l.J= 11, 5 Hz). 2.88 (br s.1). 2,85 (m.1). 2.82 (m.1). 2.65 (m.1). 
Z52 (ddd.l.J= 1 6.4.4 Hz), 2.38 (br d.l.,/= 14 Hz), 2.33 (s,3). 2,28 (s,3), 2,19 (m,1), 2.1 8 (s.3). ZQ2 (3.3); FABMS 
m/± (rel htenstty) 928 (6), 926 (5), 880 (1), 848 (1). 744 (1). 509 (2). 495 (6). 493 (4), 477 (10), 463 (22), 218 
(30). 204 (52). 

Anal, Calcd for C4eH4tf"BrN30iiS: 928.1938 (M + H). 

fiS Found: 928.1954 (HRFABMS). 
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Example 9 Substructures of Ecteinascidin 743 

From the spectral data on ecteinascidin 743, its derivatives and the analogous ecteinasddins one can 
assign substaictures of the molecule. AddltionaDy, the NMR data and especially the ^H-^^q heteronudear cor- 

5 relation NMR data allow coirelation of the six CH3 groups and the three aromatic CH groups. HRABM8 studies 
show fragmentafzon of ecteinascidin 743 into 4 pieces - SCH3, C^iHsNOa, CtsHirNOs. and CislHuNQs. The 
molecularfonnulae of the three nitrogen-containing pieces, the very intense UV spectra, the aromatic NMR 
ab^iorptions, and the aromatic NMR atssorptions all suggest the presence of three trioxygenated tetrahyd- 
roisoquinoline units. The C12HUNO2 fragment, the 204 ion in the FAB mass spectrum, must contain the 

10 N-CH3 that is at)sent in ecteinascidin 729, one aromatic hydroxyl, and the aromatic nnethyl (only two oxygens - 
allowed in the forrrtula). 

Example 10 Bioacthrfties of the ecteinasctdins 

15 The antfmicrobial acth/itJes (vs. Ai lutoas) and the cytotoxic activities (vs CV-1 cells) of the ecteinasddins 
and ecteinascidin 743 derivatives are shown In Tables 1 and 2. Within expen'mentai error (the dilutions are accu- 
rate to within a factor of 2 error), the activities of ecteinasddins 729 and 743 in this one assay are approximately 
equivalent and represent the most potent compounds in the series. Ecteinasddins 759A, 759B, and 770 ara 
four to eight times less potent, and ecteinasddin 745 is sonrte 32 times less potent than ecteinasddins 729 and 

20 743. AO of the derivatives d ecteinasddin 743 that are prepared have antimicrobial and cytotoxic acth^ities. 
The monoacetyl derivatrves has enhanced activity over the original compound, whereas the other derivatives 
are two to eight times less active. 

The ecteinasddins ara not antiviral for Herpes simplex virus type I (HSV-I) or vesicular stomatitis vaus 
(VSV). Crude extracts have no antimicrobial activity against Escherichia coll, PenctJIium atrovBnetum and Sao- 

25 chammyces cerevfs/ae. Ecteinascidin 743, is negative in the biochemical induction assay (BIA), an assay for 
DNA interaction. 

The antimicrobial spectra of ecteinasddins 743 and 745 are shown in TatHe 3, and the antitumor activities 
of ecteinasddins 729 and 743 are compared in Table 4. The strong antitumor activity of ttie lower horTK>logue 
ecteinasddin 729, is especially ncAeworthy. This compound is dearly responsible for much of the antitumor 
30 activity of the crude extract It is intriguing to find ecteinasddin 745 (ring opened ecteinasddin 743) essentially 
devoid of activity (antimicrobial, cytotoxic; and antitaimor). 
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TABLE 1 

Antl-tf. Luceus Activities of Che Ecteinascidins 
and Ecteinascidin 743 Derivatives (Zones of 
Inhibition in mm) 



mass (ng)/disk (6.35 nm) 







1600 


800 


400 


200 


100 


Ecteinascidin 


729 


L8 


16 


15 


11 


8 


Ecteinascidin 


743 


23 


20 


14 


13 


12 


Ecteinascidin 


745 


cr 










Ecteinascidin 


759A 


LO 


8 


tr 






Ecteinascidin 


759B 


L5 


13 


10 


tr 




Ecteinascidin 


770 


15 


12 


9 


tr 




Ecteinascidin 


743 












Derivatives 














DeaceC7l 




16 


14 


12 


10 


8 


Mono-0*8iethyl 


14 


1^ 


11 


8 




Di-O-methyl 




11 


8 








Honoacetyl 




28 


20 


20 


14 


12 


p- Erofflobenzoyl 


12 


10 


8 
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TABLE 2 

Anti-CV-1 Activities of the Ecteinascidins and 
Ecteinascidin 743 Derivatives (Zones of. 
Inhibition in mm) 

mass (ng)/disk (6.35 nm) 



ComDOund 


16QQ 


800 


400 


200 


TOO 




Ecteinascidin 729 


18 


16 


















20 


16 


14 


Ecteinascidin 745 


14 


9 




• 






Ecteinascidin 759A 


16 


16 


10 


tr 






Ecteinascidin 759B 


22 


22 


IS 


13 


11 


tr 


Ecteinascidin 770 


25 


24 


20 


16 


14 


10 


Ecteinascidin 743 














Derivatives 














Deacetyl 


16 


15 


11 






• 


Hono*0 -methyl 


26 


25 


23 


. 20 


22 


13 


Di-O-methyl 


18 


16 


13 


17 


15 


13 


Honoacetyl 


30 


28 


25 


22 


22 


18 


p • Bromob enzoyl 


18 


16 


12 


10 







TABLE 3 

Antimicrobial Spectrum of Ecteinascidins 743 and 745 
(Zones of Inhibition in mm around 6.35 mm disk) 



Ecteinascidin 743 Ecteinascidin 745 

Microorganism (10 ue/dlsk f? t*s/<^t?>i 

Bacillis siibtllis 25 0 

Bacillxis sxib tills syn 26 0 

Klebsiella pneumoniae 20 0 

Sareina lutea 27 tr 

Sarcina lutea sens. 35 18 

Escherichia coli 11 0 

Fseudomonas aeruginosa 0 0 

Staphylococcus aureus 19 0 

Mycobacterium avium 17 0 

Streptococcus pyogenes NT tr 

Saccharomyces cerevisiae 0 0 

FenicilliijaB oxalicum 10 0 
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TABLE 4 

AncituBor Activity of Ecteinascidins 743 and 745 vs 

Cpffpoup^ T/C (%> Dose rmg/kg^ 

Ecteinascidin 729 214 0.0038 

Ecteinascidin 743 L67 0.015 

Ecteinascidin 745 111 0.25 



14 



EP0309 477B1 



10 



<=mi Ai 

Isolation Scheae I 



1* Coaieet and fre«sc 

2. Thmw «t rooa T 

3* Coarav filter wet aolids 

4. rine filter liquids 



f5 



20 



25 



30 



35 



40 



45 



SO 



65 



r~ — 

nitrate 

<bloactlvity uy be 
recovered on KP-20 resin) 



1 

Solid (tf.3 Kg] 



3.8 Kg portion 



Slend/extract with CK.OK 
13 X cm. 3 L 



nitrate 



niter cake 



1. Add 6 t 1 H HaK03 

2. Extract i#lth C.K- 
4X41. ^ • 



e^R^ extract 



1 

Aqaeoue layer 



Extract with CH.Cl^ 
9 X 2 L 



CHjClj extract 



Aqueous layer 



I 

Xnsolabla portion 
(9. 29 g) 



!• Raaove eolvent 

2. Solublllze with CB^Clj-Ca^Oa 



soluble portion 



Triturate with w-C^H^^ 

20 X 20 



o-C^Hj^ triturate 



^^6^14 iv^olubi* 



Triturate with CK^Cl^ 
20 X 20 nL 



ca^Clj triturate 



CKjClj insoluble 



1. CCC, {1:2:4:2} C-C^H^ j-CKClg-CH^OH-H^O 

2. MPLC» CRP-20 (89:19) CH30a*0.09 H trie 

3. aPLe« (70:30) 08308-0.09 M trie 



Ectelnaseldlns 729. 743, 749, 799A, 759B 
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Isolation Scheme 11 
Mcteinm9cldim turbinmtm (48 K9) 





1. 


Collect «nd ~f reez* 




2. 


Thaw «t rooB T 




3. 


Co«r»« fllt«r «r«t solids 


10 

T— ' ^ 


4. 


rina filtsr liquids 



rtltr«tt 

(blMctlvlty My be 



SoUd 



T5 



2D 



rxitrae* 



2. 
3. 









1. Blend/cxtr*ct with 




13 X e«. 3 L 


1 ' 


3. CoACftAtrftte 4:1 



25 



niter eak* 



Add 3 L Ca^OB 
Add 4 & X H |C«|ro^ 
Extract with C^Kg 
4 thea 3 L 



Aqueous layer 



^7^8 (54 g) 



JO 



1. Remove solvent 

2. rnturete with »-C-H 
10 X 80 mL. 10 X 30 bL 



^Vl4 trlturmte (50 g) 



a-^gH^^ Ijjsoluble (3 S) 



35 



Triturate with CH.Cl 
8 X SO aL 



CHjClj triturate (2.1 g) 



40 



r 

CHaCla insoluble (0.9q) 



1. CCC, (1:2:4:2) e-C « -CHCl -CH OR-H,0 

2. MPLC. CHP-20 (85:15) CH3OH-O. 05 M trls 

3. HPLC, Cj^ (70:30) CH^OR^O.OS M trie 



45 



Cetelaeseldlxis 743, 759A, 7898, 770 



SO 



Claims 



1. Ectemascidm729, having thefdtowing characteristics: Rf = 0^8 (TLC, 5.02, 3:1 ethyl acetate-metfiand), 
65 0^ (9:1 chlorofdnn-methanol); HPLC retention time, 15.7 min (Whatman Partisil 10 ODS-3, 10 x 250 mm, 
70:10 methanoi-aqueous Tris (0.05 M), 2.8 mL/min): UV max (CH3OH), 202 nm (c 61 000). 244 (sh) (1 1 000), 
283 (5 000), 289 (4 700), (0.1 N HO) 204 (61 000), 244 (sh) (9 600), 283 (4 800), 289 (4 500), (0.1 N KOH) 
215(33800), 268(8 200),290(6400);IR(CCl4) 3555, 3535, 2953, 2927,2855, 1770. 1742, 1504, 1466, 1462, 
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1454. 1432, 1369, 1219. 1196. 1168, 1122, 1100, 1086, 1054, 1032, 997. 960 arr^; NMR (360 MHzCDCW 
5 6.63 (s. 1H). 6.48 (s. 1H), 6,44 (s. 1H), 6.04 (d, J = 0,7 Hz. 1H), 5.95 (d, J = 0,9 Hz, 1H). 5.15 (d, J = 10.7 
Hz, 1H). 4.84 (bs. 1H), 4.52 (bs. 1H). 4.43 (bs, 1H), 4.38 (d, J = 4,9 Hz. 1H), 4,04 (d. J =: 11 Hz, 1H). 3.78 (s, 
3H). 3.62 (s. 3H), 3.61 (m, 2H), 3.10 (m, 1H). 3.02 (bs, 1H). 2.90 (m. 1H), 2.80 (m. 1H)72.60 (m. 1H). 2.50 (m, 
1H). 2.35 (m. 1H). Z3^ (s. 3H), Z27 (s. 3H), 2.20 (m, 2H), 2.03 (s, 3H): FABMS, mfz (rel intensity) 730(30), 
495(2), 493(2), 481(2), 479(2). 463(4), 461(2), 449(4), 205(8), 204(8), 190(8); FABMS mte 710^493; B/E linked 
scan on mte 729, mte 71 1 . 696, 683. 509, 495. 481 . 479, 461 , 449; optical relation [a]" + 1 12** (c 0.01 , CHjOH) 

2. Ecteinascidin 743. having the following characteristics: Rf = 0.58 (3:1 ethyl acetate-methanol), 0.44 (9:1 
chlorofonn-nfiethanol); HPLC retention time, 18.8 minutes (Whatman PartisO 10 ODS-3. 10 x 250 mm, 70:30 
methanol-aqueous Tris (0.05 M), 2.8 mUmin); UV max (CH3OH) 202 nm (fi81 000), 240 (sh) (15 000), 284 (6 
600), 289 (6 400), (0.1 N HCI) 205 (76 000), 240 (sh) (12 000). 285 (7 500). 289 (7 200). (0.1 N KOH) 216 (50 
000). 256 (12 700), 290 (9 000). IR max (CCU) 3549, 3530, 2992 (weak), 2929, 28.48, 2803 (weak), 1764. 1739, 
1597 (weak), 1511, 1501, 1460, 1445. 1425. 1365, 1350, 1195. 1160, 1115, 1102, 1098, 1082, 1058, 1048, 
1024, 990, 950, 915, 907 cm-i. iH NMR (500 MHz, CDCI3) 8 6.62 (s, 1 H), 6.48 (s, 1H). 6.46 (s. 1H). 6.03 (d, J 
~ 1.2 Hz, 1H), 5.95 (d, J = 3.3 Hz, IH). 5.71 (bs, exchanges, IH), 5.14 (dd. J = 0.9, 11.3 Hz, IH). 4.83 (bsT 
IH), 4.50 (d, J = 3.3 Hz, IH). 4.18 (d, J = 4.2 Hz. IH). 4.06 (dd. J = 2.5. 11.3 Hz, IH), 3.81 (s, 3H), 3.63 (s. 
3H), 3.59 (bd, J = 4.4 Hz, IH), 3.23 (bd. J = 6.5 Hz, 1H), 3.14 (ddd^ J = 11. 10. 4 Hz, IH), 2.91 (bd, J = 18 Hz, 
IH). 2.88 (dd, J = 9. 18 Hz, IH). 2.82 (m, IH), 2.62 (ddd, J = 16. 10, 4 Hz, IH), 2.49 (ddd, J = 16, 4. 4 Hz. 1 H). 
^37 (bd, J = 13.9 Hz. IH). 2,33 (s, 3H). Z28 (s, 3H), Z19 (s, 3H), 2.18 (d, J = 1^9 Hz. IH), Z04 (s, 3H); i^c 
NMR (75.4 MHz and 125.7 MHz, CDQa) $ 9.6 (q), 15.7 (q), 20.4 (q), 24.0 (q), 28.7 (t), 39.6 (t), 41 .3 (q), 42.1 
(t), 4Z1 (d), 54.8 (q), 55.0 (d), 55,9 (d), 57.7 (d), 57.8 (d), 60.2 (q), 61.3 (t), 64.6(s), 82.0 (d), 101.6 (t), 109.8 
(d). 112,5, 114.1 (d), 115.9, 118.1(s), 120.9 (d), 121.9(s), 126.0(s). 129.2(s). 129.2(s), 131.5(s), 140.5(s), 
141.3(s). 143.0(3), 144.3(s), 144.5(s). 145.1(s), 147.7(s), 16a3(s). 172.5(s); FABMS mfz (rel intensity) 
744.2648 (100), 699.2766 (4). 613 (10), 495.2064 (15). 477.1978 (15), 475 (9). 463.1817 (25), 218(19), 
204.1027 (71). LC/FABMS mte (rel intensity) 744 (34), 495 (12). 493 (16). 477 (14). 475 (10), 463 (14), 234 
(42). 218 (64), 204 (100). 189 (62). 174 (28), 160 (22); EIMS mfz 217.0737305. 191.0941620. 176.0696716. 
ESCA (mole percent) C(73.1), 0(20.4), N(5.2), 8(1.3), optical rotation Ia]»+ 1 140 (c 0.1 , CH3OH) or a derivative 
thereof. 

3. Ectelnasddin 745. having the following charactertstk:s: Rr = 0,42 (3:1 ethyl acetate-methanol, 0.38 (9:1 
chlorofomvmethanoO. HPLC retention time, 29.8 mln (Whatman Partisll 10 ODS-3, 10 x 250 nwi, 70:30 me- 
thanol-aqueous Tris (0.05 M), Z8 mL/min). UV max (CH3OH) 202(€52 000), 240(sh. 1 1 000), 281 (5 600). 287 
(5 400). (0.1 N HQ), 204(51 000), 240 (sh, 9 500). 281 (5 200), 287 (5 200), (0.1 N KOH). 215 (36 000), 254 
(8 500), 290 (5 900), 298 (5 800). IR (CCI43554, 3535, 2955. 2927. 2871, 2855, 1770, 1744. 1518, 1507. 1270, 
1218, 1195. 1 163, 1088. 1056 arr\ iH NMR (360 MHz. CDCI3) S 6.62 (s. IH), 6.52 (s. IH), 6.47 (s, IH), 6.02 
(d, J = 1.2 Hz, IH), 5.97 (d, J = 1^ Hz, IH), 5.74 (bs, exchanges, IH), 5,14 (d, J = 11.2 Hz, IH), 4.50 (bs, IH). 
4.29 (bt, J = 7 Hz, 1 H). 4.22 (bs, IH), 4.1 1 (dd, J = 1 1, 2 Hz, IH), 3.80 (s, 3H), 3.68 (s, 3H). 3.63 (s, 3H). 3.31 
(dd, J « 11. 2 IH), 3.23 (bs, IH). 3.11 (m, 2M), 2.93 (m, 2H). 2.69 (m, 2H). 2.54 (m, 2H), 2.44 (d, J = 17 Hz, 
IH), 2.33 (8, 3H), 2.28 (s, 3H), 2.18 (s, 3H), 2.13 (m. 1H), 2.04 (s, 3H); FABMS m/z (rel intensity) 746.2775 
(100), 699 (8). 631 (8), 269 (8), 495 (19), 479 (42). 477 (52), 463 (36). 205 (64), 204 (64); LC/FABMS mfz (rel 
intensity) 746 (44). 495 (18). 477 (20), 463 (32), 218 (42), 204 (100), 189 (62), 176 (32), 1 60 (20), optical roteitfon 
Ial»+ 50« (c 0.1. CH3OH); UV max (CH3OH) 202(e52 000). 240(sh, 11 000), 281 (5 600), 287 (5 400). (0.1 N 

HCO, 204(51 000), 240 (sh, 9 500), 281 (5 200), 287 (5 200). (0.1 N KOH), 215 (16 000), 254 (8 500), 290 (5 
900), 298 (5 800). 

4. Ectefnasddin 759A. having the foflowing characteristics: LC/FABMS m/z (rel intensity) 760 (26). 509 
(12), 493 (12), 463 (24), 449 (16), 246 (26), 232 (32), 224 (62), 218 (52), 204 (loO), 189 (56), 174 (18), 160 
(16). Rf = 0.6 (3:1 ethyl acetate-methanol), 0.3 (9:1 chlorofornvmettianol); HPLC retention time, 1 1 .0 min (What- 
man Partisl 10 ODS-3, 10 x 250 mm, 70:30 methanol-aqueous tris (0.05 M), 2.8 mLmin); UV max (CH3OH) 
203 nm (e x 43 000 43), 250 (sh) (6 500), 281 (3 000), 288 (2 600), (0.1 N HCI) 205 (44 000), 250 (sh) (7 600), 
281 (4 500), 288 (4 400), (0.1 N KOH) 216 (19 000), 249 (9 100), 294 (4 600); IR (004) 3696, 3555, 3532, 
2926, 2854, 1770, 1744, 1670, 1466. 1252, 1240. 1194, 1091 cnri; FABMS mfz (rel intensity) 760.2563 (58), 
581 (25), 493 (16), 463 (80), 461 (100) optical rotation [aj^ + 130» (c 0.05. CHjOH). 

5. Ecteinascidin 759B. having tiie following characteristics: LC/FABMS rri^z (rel Intensity) 760 (38), 508 (8), 
493 (18). 463 (26). 475 (14). 248 (30). 234 (48), 21 8 (86), 204 (100). 189 (56). 176 (26), 160 (32). Rf = 0.6 (3:1 
ethyl acetate-methanol). 0.3 (9:1 chlorofomvmetiianol); HPLC retention time, 13.9 mln (Whatman Partisfl 10 
ODS-3, 1 0 X 250 mm. 70:30 metiianol-aqueous tris (0.05 M). 2.8 mUmin); UV max (CH3OH) 208 nm (s x 60). 
288 (4 800), 293 (4 500), (0,1 N HQ) 209 (64 000), 288 (7 100), 293 (7 100), (0.1 N KOH) 220 (45 000), 260 
(10 000), 298 (7 600); IR (CQ^) 3555, 2933, 1770, 1743, 1590. 1514. 1465. 1453. 1446. 1431, 1368. 1356. 
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1330. 1288. 1264. 1240. 1193. 1163. 1124. 1110. 1089. 1032. 1008. 821 cm-i; FABMS mfz (re! intansity) 
760.2519 (100). 744 (71). 730 (19). 493 (29), 477 (43). 463 (76): optical rotation [oj" + 167» (^0.1 , CH,OH). 

6. Ecteinascidin 770. having the following characteristics: 1^ = 0.6 (3:1 ethyl acetate-methand), 0.3 (9:1 
chlorofomHnethanoO; HPLC retention time. 12.0 (Whatman Partisfl 1 0 ODS-3, 10 x 250 mm. 70:30 methanol- 
aqueous trfs (0.05 M), 2.8 mUmIn); FABMS mfe 771 .2682; [oFD +52" (c 0.1 , CHjOH); UV max (CH3OH) 142 
nm (8 3 200). 329 (3 900, 299 (22 000). 263 (25 000), 240 (58 000). 234 (55 000), 216 (66 000), (0.1 N HO) 
342 (4 900), 329 (5 700), 299 (24 000), 263 (29 000), 240 (58 000), 234 (57 000). 216 (71 000), (0,1 N KOH) 
342 (3 700), 329 (4 900). 299 (22 000), 263 (28 000), 240 (58 000), 234 (57 000). 227 (57 000); IR (CC^ 3555 
3535, 3484,2929. 2910, 1770, 1742. 1607, 1516. 1509, 1504. 1494. 1462. 1450. 1433. 1325. 1237. 1193 air'- 
FABMS 2*4 (rei intensity) 771 (48). 760 (8). 744 (20). 723 (12). 613 (14). 488 (12). 463 (14). 461 (20) 205 



Patantanspruchs 

1. Ecteinascidin?^ mit den foigenden Kennwertsn: R,= 0.28 (TLC, 5,02. 3:1 Athylacetat-Methanol). 0.26 
^:1 Chlorofom-Methanol); HPLC Veiweilzeil. 15,7 min (Whatman Partisil 10 ODS-3, 10 x 250 mm, 70:30 
Methand-wasserigea Tris (0,05 M), i8 ml/min; UV max (CHjOH), 202 nm (s 61 000), 244 (flach) (11 000) 283 
(5 000), 289 (4 700), (0,1 N HC1) 204 (61 000), 244 (flach) (9 600). 283 (4 800). 289 (4 500). (0,1 N KOH) 215 
(33 800). 258 (8 200), 290 (6 400); IR (CCI4) 3555, 3535. 2953. 2927, 2855. 1770. 1742, 1504. 1466. 1462. 
1454. 1432. 1369, 1239, 1 196, 1168. 1122, 1 100. 1086, 1054. 1032. 997. 960 cnH; NMR (360 MHzCOCIa) 
86,63 (8. 1H), 6.48 (8. 1H). 8.44 (s, 1H). 6,04 (d. J = 0.7 Hz. 1H). 5.95 (d. J = 0.9 Hz. 1H). 5.15 (d, J = 10.7 Hz. 
1H), 434 (bs, 1H). 4.52 (bs. 1H). 4.48 (bs, 1H), 4.38 (d. J = 4.9 Hz. 1H). 4.04 (d. J = 11 Hz. 1H). 3;78 (s, 3H) 
3.82 (8, 3H). 3.61 (m. 2H). 3.10 (m, 1H). 3,02 (l)S, 1H), 2.90 (m. 1H). 2.80 (m. 1H)7z60 (m. 1H). 2.50 (m. 1H). 
2,35 (m, 1H). 2.31 (s. 3H). 2.27 (s. 3H). 2.20 (m. 2H). Z03 (s, 3H); FABMS, mfz (rel. Intensittt) 730(30). 495(2), 
493(2). 481(2). 479(2), 463(4), 461(2). 449(4), 205(8), 204(8), 190(8); FABMS mfe 730^493; B/E verbunder 
Scaner auf infe 729, m/z 711, 696, 683. 509. 495, 481. 479, 461, 449; optisehe [)rehung [oT? + 112» (c 0,01. 
CH3OH) 

2. Ecteinascidin 743, mit den foigenden Kennweiten: R,« 0,58 ^:1 Athylacetat-Methanol ), 0, 44 (9:1 CWo- 
rofomi-Methanol ); HPLC VefweBzeit, 18,8 min (Whatman Partsa 10 ODS-3, 10 x 250 mm. 70^0 Mathand- 
wasseriges Tris (0.05 M). 2.8 mlftnin); UV max (CH3OH) 202 nm (« 81 000). 240 (flach) (15 000), 284 (6 600) 
289 (6 400). (0.1 N HC1) 205 (76 000). 240 (flach) (12 000) . 285 (7 500). 289 (7 200). (0,1 N KOH) 216 (50 
000). 256 (12 700), 290 (9 000). IR max (CCI4) 3549. 3530. 2992 (schwach), 2929, 2848, 2803 (schwach) 
1764. 1739. 1597 (schwach), 1511. 1501. 1460. 1445. 1425, 1365, 1350, 1195, 1 160, 1115, 1102. 1098. 1082 
1058. 1048. 1024. 990. 950. 915. 907 arr\ 1H NMR (500 MHz. CDC1,) 66,62 (s, 1H). 6.48 (s, 1H), 6.46 (s. 
1H). 6,03 (d, J = 1.2 Hz. 1H), 5.95 (d. J = 1.3 Hz. 1H). 5,71 (bs, Austausch. 1H), 5,14 (doppette Dublette, J = 
0,9, 11.3 Hz, 1H), 4,83 (bs. 1H). 4,50 (d. J » 3.3 Hz. 1H). 4.18 (d. J » 4.2 Hz. 1H).4.06 (doppelte Dublette. J 
» 2,5, 11.3 Hz, 1H). 3,81 (s. 3H). 3.63 (s. 3H). 3.59 (bd. J « 4.4 HzTlH). 3^3 (bd, J = 6.5 Hz. 1H). 3.14 (dddT 
J « 11, 10, 4 Hz. 1H), 2.91 (bd. J a 18 Hz. 1H). 2.88 (doppelte Dubletta. J = 9.18 Hz, 1H), 2.82 (m, 1H). 2.62 
(ddd, J » 16, 10, 4 Hz. 1H). 2.49 (ddd. J = 16, 4. 4 Hz. 1H). 2.37 (bd. J « 13.9 Hz, 1H), 2,33 (a, 3H), 2.28 (s, 
3H). 2,19 (a, 3H). 2.18 (d. J » 13.9 Hz. 1H). 2.04 (s. 3H); '«C NMR (75,4 MHz und 125,7 MHz, CDCI3) S 9,6 
(c), 15,7 (q), 20,4 (q), 24,0 (q), 28.7 (t), 39.6 (t). 41 .3 (q). 42. 1 (t). 42.1 (d), 54.8 (q). 55.0 (d). 55,9 (d). 57,7 (d), 
57,8 (d) 60.2 (q), 61.3 (Q. 64.6(s), 82.0 (d). 101.6 (t), 109,8 (d), 112,5, 114.1 (d). 115,9. 118,1(s). 120.9 (d). 
121.9(8), 128.0(8X 129.2(8), 129,2(8), 131,5(s). 140.5(8). 141.3(s), 143.0(8), 144.3(8). 144,5(8), 145,1(8), 
147.7(8), 168,3(8), 172,5(8); FABMS mfe (rel. IntensitSQ 744,2648 (100). 699,2766 (4). 613 (10). 495.2064 (15) 
477.1978 (15), 475 (g). 463.1837 (25), 218(39). 204.1027 (71). LOFABMS mfe (rel. IntensitSt) 744 (34). 495 
(12), 493 (16). 477 (14), 475 (10), 463 (14). 234 (42). 218 (64). 204 (100), 189'(62). 174 (28). 160 (22); EIMS 
!nfe217.0737305, 191,0941620, 176.0696716. ESCA(Mol.%) C(73.1). 0(20.4). N(5,2), S(1,3). optisehe Dreh- 
ung Io3»+ 1140 (c 0,1, CHjOH) Oder ein Deiivat hievon. 

3. Ecteinascidin 745, mit den foigenden Kennwetten: R, = 0.42 (3:1 Athytaceta(Methanoi. 0,38 (9:1 Chlo- 
roibmi-Methanol). HPLC Venraazeit; 29.8 min (Whatman Partisil 10 ODS^, 10 x 250 mm, 70:30 Methanol- 
wfisseriges Tris (0,05 M), 2,6 ml/min). UV max (CHsOH) 202 (s 52 000), 240 (flach, 1 1 000). 281 (5 600). 287 
(5 400), (0,1 N HC1), 204(51 000), 240(flach. 9 500). 281 (5 200). 287 (5 200). (0.1 N KOH, 215 (36 000). 254 
(8 500). 290 (5 900). 298 (5 800). IR (CCI4 3554. 3535.2955. 2927, 2871,2855. 1770. 1744. 151 8. 1507. 1270. 
1238, 1195. 1163, 1088, 1056 cm-'. iH NMR (380 MHz. CDC1,) 5 6.62 (s, 1H). 6,52 (s.lH). 6.47 (3, 1H). 6,02 
(d. J = 1,2 Hz. IH), 5,97 (d, J = 1^ Hz, IH), 5.74 (bs, Austausch, IH), 5.14 (d. J = 11,2 Hz, IH). 4.50 (bs. IH), 
4,29 (bt, J = 7 Hz, IH). 4.22 (bs. IH). 4.11 (doppelte Dublette. J = 11, 2 Hz, IH), 3.80 (s, 3H), 3.68 (s. IH). 
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3,63 (8, 3H), 3.31 (doppelte Dublette, J = 11, 2 1H). 3^3 (bs. 1H), 3.11 (m, 2H), 2.93 (m, 2H). 2,69 (m, 2H), 
2.54 (m. 2H), 2.44 (d, J = 17 Hz, 1H). 2.33 (s. 3H). 2,28 (s. 3H), 2.18 (s, 3H). 2,13 (m, 1H). 2,04 (s, 3H); FABMS 
nife (rel. IntensRiO 746,2775 (1 00), 699 (8). 631 (8). 269 (8). 495 (19). 479 (42). 477 (52). 463 (36), 205 (64), 
204 (64); LC/FABMS infe (rel. Intensitat) 746 (44), 495 (18). 477 (20). 463 (32), 218 (42). 204 (100X 189 (62), 
176 (32). 160 (20), optische Drehung [a]f + 50«» (c 0,1. CH,OH): UV max (CH3OH) 202 (s 52 000), 240 (flach. 
11 000). 281 (5 600), 287 (5 400). (0,1 N HC1), 204 (51 000), 240 (fiach, 9 500), 281 (5 200), 287 ( 5 200), 
(0.1 N KOH). 215 (36 000). 254 (8 500), 290 (5 900), 298 (5 800). 

4. Ecteinascidin 759A. mit den fblgenden Kennwerten: LC/FABMS in(z (reLlntensrtat) 760 (26). 509 (12), 
493 (12). 463 (24), 449 (16), 246 (26). 232 (32), 224 (62), 218 (52), 204 (100), 189 (56), 174 (18), 160 (16). Rf 
= 0,6 (3:1 Atrtylacetat-Methand), 0,3 (9:1 Chlomfbnn-Methanol); HPLC Verweizelt. 1 1 ,0 min (Whatman Partisfl 
10 ODS-3, 10 X 250 mm, 70:30 MethanoMvassenges Tris (0,05 M), 2.8 mWrnin); UVmax (CH3OH) 203 ran (ex 
43 000 43), 250 (flach) (6 500). 281 (3 000), 288 (2 600). (01 N HC1) 205 (44 000), 250 (fiach) (7 600), 281 (4 
500), 288 (4 400). (0,1 N KOH) 216 (39 000), 249 (9 300). 294 (4 600); IR (CCI^ 3696, 3555, 3532. 2926, 
2854, 1770, 1744, 1670, 1466, 1252, 1240, 1194, 1091 cm^; FABMS m/2 (rel. Intensrtit) 760^563 (58). 581 
(25), 493 (16), 463 (80), 461 (100) optische Drehung [ajf + 130* (c 0,05,"cH3OH). 

5. Ecteinascidin 759B. mit den folgenden Kennwerten: LC/FABMS mfz (rel. Intensltit) 760 (38). 508 (8), 
493 (18), 463 (26). 475 (14), 248 (30). 234 (48). 218 (86), 204 (100), 189 (56). 176 (26), 160 (32). « 0,6 (3:1 
Athylacetat-Methanol), 0.3 (9:1 ChlorofomvMethanoI); HPLC VerweOzeft. 13,9 min (Whatman Partisil 1 0 ODS- 
3, 10 x 250 mm, 70:30 Methanol-wisseriges Tris (0,5 M), 2,8 ml/min); UV max (CH5OH) 208 nm (s x 60). 288 
(4 800), 293 (4 500). (0,1 N HC1) 209 (64 000). 288 (7 100). 293 (7 100), (0.1 N KOH) 220 (45 000). 260 (10 
000), 298 (7 600); IR (CCI4) 3555, 2933, 1770, 1743, 1590. 1514. 1465, 1453, 1446. 1431, 1368, 1376, 1330, 
1288, 1264, 1240. 1193, 1163. 1124. 1110, 1089, 1032, 1006. 821 cmri; FABMS rnft (rel.lntensitit) 760,2519 
(100). 744 (71), 730 (19), 493 (29), 477 (43), 463 (76); optische Drehung [aj? + 167^ (c 0.1, CH3OH). 

6. Ecteinascidin 770. mft den fblgenden Kennwerten: Rf = 0.6 (3:1 Athylacetat-Methanol ). 0. 3 ( 9:1 Chlo- 
rofbnm-Methanol ); HPLC Venweilzeit. 12,0 (Whatman Partisa 10 ODS-3, 10 x 250 mm, 70:30 Methanol^vas- 
seriges Tris (0.05 M), 2, 8 ml/min; FABMS mfz 771 ,2682; [a]» + 52« (c 0, 1, CH3OH); UV max (CH3OH) 342 
nm (c 3 200). 329 (3 900), 299 (22 000), 263 (25 000). 240 (58 000). 234 (55 000). 216 (66 000). (0.1 N HC1) 
342 (4 900). 329 (5 700), 299 (24 000), 263 (29 000), 240 (58 000). 234 (57 000), 216 (71 000), (0.1 N KOH) 
342 (3 700), 329 (4 900), 299 (22 000), 263 (28 000), 240 (58 000). 234 (57 000). 227 (57 000); IR(CCl4) 3555, 
3535. 3484, 2929. 2910, 1770, 1742. 1607, 1516. 1509, 1504. 1494. 1462, 1450. 1433, 1325, 1237. 1193 cnri; 
FABMS mfe (rel. Intensitat) 771 (48). 760 (8). 744 (20). 723 (12). 613 (14). 488 (12), 463 (14), 461 (20). 205 
(50). 204 (80). 



Revendicatlons 

1. Ect6inasddine 729. ayant les caract^tiques suivantes: Rr - 0.28 (TLC. 5.02, 3:1 acdtate d'dthyle- 
m§thano!). 0.26 (9:1 chloroforme^thanol); temps de retention sur HPLC. 1 5.7 min (Whatman Partisil 1 0 ODS- 
3, 10 x 250 nrwn. 70:30 mdthanol-Tris aqueux (0.05 M). 2.8 ntUmin); UV max (Ct^OH), 202 mm (c 61 000). 
244 (sh) (11 000), 283 (5 000). 289 (4 700). (0.1 N HO) 204 (61 000), 244 (sh) (9 600). 283 (4 800); 289 (4 
500), (0.1 N KOH) 215 (33 800), 258 (8 200). 290 (6 400); IR (Ca4 3555, 3535, 2953, 2927, 2855, 1770. 1742, 
1504. 1466. 1462, 1454. 1432, 1369, 1239. 1196. 1 168. 1122. 1100. 1086. 1054. 1032, 997, 960 cnr^; ^H NMR 
(360 MHrCDQa) 5 6.63 (s, 1 H), 6.48 (s. 1 H), 6.44 (s, 1 H), 6.04 (d, J - 0.7 Hz, 1 H). 5.95 (d. J - 0.9 Hz. 1 H). 5. 1 5 
(d. J - 10.7 Hz, 1H), 4.84 (bs, 1H). 4.52 (bs, 1H). 4.48 (bs, IN). 4.38 (d. J -4.9 Hz 1H), 4.04 (d. J - 11 Hz. 1H), 
3.78 (s, 3H). 3.62 (s. 3H). 3,61 (m. 2H), 3.10 (m. 1H), 3.02 (bs, 1H), 2.90 (m. 1H), ZBO (m, ^H^72.eO (m, 1H), 
2.50 (m, 1H). 2.35 (m. 1 H), 2.31 (s. 3H). Z27 (s. 3H), 2.20 (m, 2H). 2.03 (s, 3H); FABMS. mte (Intenslt6 relative) 
730(30), 495(2), 493(2), 481 (2), 479(2). 463(4). 461(2). 449(4). 205(8). 204(8). 1 90(8); FABMS mfz 730.2493; 
balayage coupid B/E surm/z 729. mte 711. 696, 683. 509, 495. 481, 479. 461, 449; rotation optique [a]o^ + 
112»(c0.01,CH3OH) 

2. Ect6inascidine 743. ayant les caract^ristiques suivantes: Rr- 0.58 (3:1 acdtata d'^thyle-mdthanoi), 0.44 
(9:1 chlorofbrme-m6thanol); temps de retention sur HPLC, 18.8 minutes (Whatman Partisa 10ODS-3, lOx 250 
nvn. 70:30 m6thanoWTris aqueux (0.05 M), 2.8 mUmin); UV max (CH3OH) 202 nm (c81 000), 240 (sh) (1 5 000), 
284 (6 600). 289 (6 400), (0.1 N HCQ 205 (76 000). 240 (sh), (12 000). 285 (7 500), 289 (7 200), (0.1 N KOH) 
216 (50 000). 256 (12 700). 290 (9 000). IR max (CCU) 3549. 3530. 2992 (feible). 2929. 2848. 2803 (faible). 
1764, 1739, 1597 (feible), 1511, 1501. 1460. 1445, 1425. 1365. 1350. 1195. 1160. 1115. U02, 1098. 1082. 
1058, 1048, 1024. 990. 950. 915, 907 cnr\ m NMR (600 MHz, 000^) 6 6.62 (s. 1H). 6.48 (s. 1H). 6.46 (s. 
1H), 6.03 (d, J - 1.2 Hz, 1H), 5.95 (d. J - 1.3 Hz. 1H). 5.71 (6changes bs. 1H). 5.14 (dd. J -0.9. 11.3 Hz, 1H). 
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4.83 (bs, 1H). 4.50 (d. J - 3.3 Hz. 1H). 4.18 (d. J -4.2 Hz. 1H). 4.06 (dd. J - 2.5. 11.3 Hz. 1H), 3.81 {8, 1H), 
3.63 (8. 3H), 3.59 (bd. J - 4.4 Hz, 1H). 3.23 (bd. J - 6.5 Hz, 1H). 3.14 (ddd. J - 11. 10. 4 Hz. 1H). 2.91 (bd. J - 
18 Hz, 1H), 2,88 (dd, J - 9, 18 Hz). Z82 (m. 1H). 2.62 (ddd. J - 16. 10. 4 Hz. 1H). 2.49 (ddd. J - 16. 4, 4 Hz, 
1H). 2.37 (bd, J - 13.9 HZ, 1H), 2.33 (s, 3H). 2.28 (s. 3H). 2.19 (s, 3H). 2.18 (d. J - 13.9 Hz, Itfl, Z04 (8, 3H); 

5 i»C NMR (75.4 MHz et 125.7 MHz, CDCI3) 5 9.6 (q). 15.7 (q). 20.4 (q), 24.0 (q). 28.7 (t). 39.6 (t), 41.3 (q), 42.1 
(9, 42.1 (d). 54.8 (q), 5S.0 (d). 55.9 (d). 57.7 (d). 57.8 (d), 602 (q), 61.3 (t), 64.6 (s). 82.0 (d). 101.6 (t), 109.8 
(d). 112.5 114.1 (d). 115.9. 1iai(8). 120.9 (d), 121.9(8), 126.0(s), 129.2(8). 129.2(8). 131.5(8), 140.5(8), 
141.3(8). 143.0(8), 144.3(8). 144.5(8), 145.1(s), 147.7(8), 168.3(8). 172.5(s); FABMS tnfe (inten8itt celafive) 
744.2648 (100). 699.2766 (4). 613 (10). 495.2064 (15), 477.1978 (15). 475 (9). 463.1837 (25). 218(39), 

» 204.1027 (71), LC/FABMS (Intensitt relative) 744 (34), 495 (12), 493 (16), 477 (14), 475 (10), 463 (14), 
234 (42), 218 (64), 204 (100), 189 (62) 174 (28), 160 (22), 160 (22); EIMS inte 217.0737305, 191.0941620, 
176.0696716. ESCA (poufcentage mdalre) C(73.1), 0(20.4), N(S.2), S(1.3), rotation optique [ok* + 1140 (c 
0.1, CHsOH) ou un de 868 dMvte. 

3. Ect^inaaddlne 745. ayant lea caractMsfiques suivantss: Rf- 042 (3:1 acetate d'ithyle-mdthanoi. 0.38 
18 (9:1 chloroforme-mithanol). Temps de rttentton sur HPLC. 29.8 min (Whatman Parttea 10 OOS-3, 10 x 250 

mm, 70:30 mdthanol-TrIa aquaux (0.05 M), 2.8 mUhiln. UV max (CHsOH) 202 (e 52 000). 240 (sti. 1 1 000). 
281 (5 600). 287 (5 400), (0.1 N HO). 204^1 000). 240 (sh 9 500). 281 (5 200), 287 (5 200). (0.1 N KOH), 215 
(36 000), 254 (8 500). 290 (5 900). 298 (5 800). IR (CCU 3554, 3535. 2955. 2927. 2871. 2855. 1770. 1744, 
1518, 1507, 1270, 1238. 1195, 1163. 1088. 1056 cnH. ^H NMR (360 MHz, CDQa) 8 6.62 (s. 1H), 6.52 (s, 1 H). 

30 6A7 (8. 1H). B.02 (d. J - 1.2 Hz, 1H). 5.97 (d, J - 1.2 Hz, 1H), 5.74 (^changes, bs, 1H), 5.14 (d, J - 11.2 Hz. 
1H). 4.50 (bs. 1H). 4.29 (M, J - 7 Hz; 1H), 4.22 (bs, 1H), 4.11 (dd, J - 11, 2 Hz, 1H), 3.80 (s. 3H), 168 (s. 1H). 
3.63 (s, 3H), 3.31 (dd, J - 11. 2 1H). 3.23 (bs, 1H), 3.1 1 (m. 2H). 2.93 (m. 2H). Z69 (m. 2H), i54 (m, 2H), Z44 
(d, J - 17 Hz, 1H), 2.33 (s, 3H). 22S (s, 3H), 2.18 (s, 3H). 2.13 (m. 1H). 2.04 (s. 3H): FABMS ntfz (Intensity 
relafivB) 746.2775 (100), 699 (fi). 631 (8), 269 (8), 495 (19). 479 (42). 477 (52). 463 (36). 205 (64)! 204 (64); 

25 LC/FABMS mfz (Mensitd relative) 748 (44), 495 (18), 477 (20), 463 (32), 218 (42), 204 (100), 189 (62), 176 
(32). 160 (20). rotation optique [ahas + 50» 0.1 . CHsOH); UV max (CH,OH) 202(652 000). 240(8h. 1 1 000), 
281 (5 600), 287 (5 400), (0.1 N HO). 204(51 000)^ 240 (sh, 9 500). 281 (5 200). 287 (5 200). (0.1 N KOH), 
215 (36 000). 254 (8 500). 290 (5 900), 298 (5 800). 

4. Ectanascidine 7S9A. ayant ies caract^rstiques sulvantes: LC/FABMS mfz (intensit6 relative) 760 (26), 
30 509 (12), 493 (12). 463 (24), 449 (16), 246 (26). 232 (32). 224 (62), 218 (52). 204 (100), 189 (56), 174 (18), 

160 (16). R, - 0.6 (3:1 acdiate d'£thyle-m£thanol). 0.3 chlorofomies-m6thanol); temps de rttenfion sur 
HPLC. 1 1.0 mIn (Whatman Partisfl 10 ODS-3. 1 0 x 250 mm. 70:30 m«hanol-Tris aqueux (0.05 M), 2.8 mUhiln; 
UV max (CHjOH) 203 nm (s x 43 000 43). 250 (sh) (6 500). 281 (3 000), 288 (2 600), (0.1 N HO) 205 (44 000). 
250 (sh) (7 600). 281 (4 500), 288 (4 400). (0.1 N KOH) 216 (39 000). 249 (9 300), 294 (4 600); IR (CCI4) 3696, 
35 3555, 353Z 2926,2854, 1770, 1744, 1670, 1466, 1252. 1240. 1 194. 1091 cm-i; FABMS mfe CmtensHd relative) 
760.2563 (58). 581 (25). 493 (16). 463 (80). 461 (100) rotation optique [a]^ + 130» (c 0.05. CH3OH). 

5. Ect6inasckllne759B. ayant Ies caractSristiques suivantes: LC/FABMS m^ Ontensitfi relative) 760 (38), 
508 (8). 493 (18). 463 (26). 475 (14). 248 (30). 234 (48). 218 (86), 204 (100). 189 (56). 176 (26). 160 (32). R,- 
0.6 (3:1 acetate d'6thyle-m«thanol). 0,3 (9n cWorofbrme-mfithanoO; temps de retention sur HPLC. 13.9 min 

40 (Whatman Partisfl 10 OOS-3. 10 x 250 mm. 70:30 m6thanol-Tris aqueux (0.05 M). 2.8 mL/min); UV max 
(CHjOH) 208 nm (e X 60), 288 (4 800), 293 (4 500). (0.1 N HCl) 209 (64 000), 288 (7 100). 293 (7 100), (0.1 
N KOH) 220 (45 000). 260 (10 000). 298 (7 600); IR (CCI«) 3555. 2933. 1770. 1743. 1590. 1514. 1465, 1453, 
1446, 1431, 1368, 1356. 1330, 1288. 1264, 1240, 1193, 1163, 1124, 1110, 1089, 1032, 1006, 821 cnr'; FABMS 
m/^(inten8it6 relative) 780JB19 (100), 744 (71), 730 (19). 493 (29), 477 (43), 463 (76); rotation optique [o]o» 

48 +167»(c0.1,CH,OH). 

6. Ectatnasddlne 770. ayant Ies caractMstlques sulvantas: R*- 0.6 (3:1 acetate d'6ihyle-m6thanol), 0.3 
(9:1 cMorafcrme-inithanaO: temps de rttentlon sur HPLC, 12.0 min (VVhatman PaitisH 10ODS-3. 10x250 mm, 
70:30 m«hanol-Tris aqueux (0.05 M). 2.8 mL/Wn); FABMS mte 771.2682; [af^ + 52» (c 0.1, CHjOH); UVmax 
(CH,OH) 342 nm (8 3 200). 329 (3 900). 299 ^ 000), 263 (25 000); 240 (58 000), 234 (55 000), 216 (66 000), 

80 (0.1 N HCO 342 (4 900), 329 (6 700), 299 (24 000), 263 (29 000), 240 (58 000), 234 (57 000), 218 (71 000). 
(0.1 N KOH) 342 (3 700), 329 (4 900), 299 (22 000), 263 (28 000), 240 (58 000). 234 (57 000), 227 (57 000); 
IR (CO*) 3555, 3535, 3484, 2929, 2910, 1770, 1742, 1607. 1516. 1509. 1504, 1494. 1462. 1450, 1433, 1325, 
1237, 1193 cm-«; FABMS in/± (intensity relative) 771 (48), 760 (8). 744 (20). 723 (12). 613 ( 14). 488 (12). 483 
(14). 481 C20). 205 (50). 204 (80). 
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